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Essence: By converting the observed wave fields to distribution functions of displacements over time in the 
frequency range by multimonochromatic transformation and subsequent sequential differential -integral 
fi-equency transformation, anomalous regions of entropy effects of the spectral composition of the longitudinal 
reflected and transmitted waves caused by the active effect of oil and gas deposits in the profile on the wave 
fields are detected. According to the presence and geometry of propagation of entropy effects of longitudinal 
reflected waves along profile lines of observation, direct detection and determination of the boundaries of oil and 
gas fields are carried out in the investigated profiles. According to the results of separate frequency analysis and 
the energy of the isolated signals of the anomalies such characteristics of deposits, like effective thickness of oil 
and gas-bearing beds and viscosity of hydrocarbon fluids are estimated, according to the spectral power density 
the permeability and open porosity of the enclosing rocks are evaluated. Technical result: an increase in 
reliability of the method. 



Description of the Invention 



The invention pertains to seismic prospecting for arbitrary types of sources of excitation of elastic oscillations 
uniformly distributed or found along a trajectory of borehole depths for different regular or discrete systems of 
observation with subsequent recording of seismic wave fields on the observation surface and isolation of 
anomalous effects in the frequency range in them caused by transformation of the frequency composition of 
elastic oscillations of any type of polarization during their reflection and transmission through oil and gas- 
containing formations in the investigated media. For this purpose, by converting the observed wave fields to 
distribution functions of displacements in the frequency range over time by multi monochromatic transformation 
and subsequent sequential differential -integral frequency transformation, anomalous regions of entropy effects in 
the spectral composition of longitudinal reflected and transmitted wave fronts, caused by the active effect of oil 
and gas deposits in the profile on the wave fields, are determined. According to the presence and nature of 
appearance in the wave fields of anomalous zones caused by different emission, absorption and attenuation of 
the energy of elastic oscillations at different frequencies of the real spectral range, the location, conditions of 
occurrence and principal characteristics of oil and gas fields are judged. 

A method for seismic prospecting by the common depth point method is known to investigate the geological 
structure of the profile in the search for oil and gas fields [I]. 

According to this method, seismic wave function fields are recorded for sources of excitation uniformly 
distributed on the observation surface with above-ground arrays of seismic receivers for a set of uniform 
distances, for which simultaneous uniform displacement is carried out equal to the displacement interval of the 
sources. Subsequent introduction of static and kinematic corrections to the observed seismic recordings and 
different types of transformations and filtrations permit optimal summing of the signals along travel time curves 
of reflected waves and formation of time profiles of the common depth point (CDP) combined with the velocity 
characteristic, elucidating the deep structure of the investigated media. 
The shortcomings of this method include: 

- all transformations of wave fields, their processing and analysis are accomplished in a time region and are 
oriented toward solving kinematic problems; 

- the use of reflected waves of the same type for summing, which obey the principle of mutuality during 
propagation in media for which there are limitations in efficiency of the method in the presence of large (greater 
than 12°) slope angles of the separation boundaries; 

- the location and depth of occurrence of oil and gas fields are determined according to structural-tectonic 
elements found on time profiles. 

A method is known for down-hole seismic prospecting [3] in which the noise of the rock-cutting tool (bit) in 
operation during drilling on the well bottom is used along the depth profile of the well bore as source of 
excitation and recording of the oscillations is accomplished on the observation surface along profile lines on 
which groups of seismic receivers are uniformly distributed for different distances from the wellhead. Formation 
of seismograms is accomplished by calculating mutual correlation functions between the observed seismic 
recordings and reference signals recorded on the well swivel with simultaneous additional monochromatic 
correlation to increase the ratio Asignai/Anoise on the correlograms. According to the obtained pulse correlograms 
images of the medium are formed by processing devices - VSP-CDP time profiles to investigate the structure of 
the space near the well. The shortcomings of this method include: 

- transformation of wave fields, their processing and analysis are accomplished in a time region and are 
directed toward solving kinematic problems; 

- since longitudinal reflected waves are used for summing, the time sections have a limited extent and cannot 
elucidate extensive structural-tectonic elements, for which reason the location and depth of occurrence of oil and 
gas 



fields can be determined according to sections of structural-tectonic elements found on the time profiles. 
Methods are known for vibroseismic prospecting based on the principles of investigating a monochromatic 
sweep signal with subsequent use of monochromatic correlation to obtain pulse seismograms and their 
subsequent kinematic processing and interpretation according to the multiple profiling method. 
The shortcomings of this method include: 

- formation of a seismic wave field is accomplished for one investigated fi-equency and one correlation of 
frequency, respectively, 

- the technical equipment (vibrators) to investigate one frequency consistent in amplitude and time has not 

been developed; 

- principles have not been worked out for monochromatic correlation of wide-frequency seismic recordings. 
A method of seismic prospecting is known in the search for oil and gas fields [2]. 

According to this method investigations of a vibrator at different frequencies with long recording length (to 
several tens of minutes) are used as excitation source on the observation surface. Continuous recording and 
accumulation of signals in the infralow-frequency range are carried out on the observation surface. The presence 
of oil and gas fields is judged according to displacements in the region of low frequencies of the maximum of the 
frequency spectrum of the seismic signal recorded in the investigated area and isolated on the recorded seismic 
recordings in comparison with the maximum of the fi-equency spectrum obtained in a non-promising area. The 
shortcomings of this method include: 

- the need to use specialized and non-standardized seismic equipment to record and analyze seismic 
recordings in the region of the infralow-fi-equency range - to 10 Hz; 

- the absence in the investigation results of information on the depth, location, character and dimensions of 
the hydrocarbon deposits, which leads to a probability approach in predicting oil and gas fields for points of 
investigation along profiles or in the area as a whole. The method closest to the claimed technical solution (prior 
art) is the method for seismic prospecting for direct and prediction of oil and gas fields set forth in patents [3,4]. 
According to this method, on the observation surface elastic oscillations of reflected waves are recorded, excited 
on the observation surface by explosions from small boreholes or by vibration sources according to the multiple 
profiling method [3] and also from a rock-cutting tool (bit) operating on the hole bottom during drilling of the 
well bore [4], In the method of down-hole seismic prospecting, determination of infralow-frequency components 
is additionally accomplished by using monochromatic correlation of vibrograms. The methods are isolated in the 
seismic recordings and in the wave fields formed by processing by the common depth point method (CDP or 
VSP-CDP) of signals in the infralow-frequency range from I to 10 Hz, which are the result of induced natural 
vibrations of induced seismoacoustic emission (SAE) from oil and gas fields. The formed time sections are 
investigated using Fourier analysis. The analysis result, presented in the form of maps of distribution of infralow- 
frequency components of the wave field in the plane of the sections along the profiles permits their interpretation 
in order to isolate anomalous intervals. According to the extrema of the anomalous isolines of the infralow- 
fi*equencies and allowing for the velocity characteristics of the profile, the presence of oil and gas fields and their 
depth of occurrence in the vertical plane of the investigated wave fields are evaluated. 

The shortcomings of this method are: 

- orientation of the methods toward investigation of a narrow group of super-low frequencies under the 
assumption of the existence of induced seismoacoutic emission (SAE) of elastic oscillations by hydrocarbon 
deposits without considering the factors that influence oil and gas- 



bearing formations on the entire frequency range of reflected and transmitted wave fronts, expressed by 
absorption, attenuation and transformation of a broad spectrum of signal frequencies that make up the recorded 
wave field; 

- probability prediction of oil and gas occurrence in the profile, since, based on definitions analysis of the 
effect of induced SAE lies in the infralow- frequency range and not the complete frequency range of the seismic 
recordings, in which the development of infralow frequencies can be caused not only by the presence of oil and 
gas fields^ but other factors that appear during recording and during data processing; 

- inadequate supply for methods of infrasonic seismic processing of the employed mass-produced seismic 
recording equipment which is mostly intended for operation in the infralow-frequency range; 

- use for infralow-frequency analysis of wave fields of functions of change in amplitude of the velocities of 
displacement with time on the observation surface and not actual functions of displacement amplitude; 

- inadequate resolution of the isolated anomalies in time owing to the infralow-frequency composition of the 
signals being analyzed, which are capable of including within their duration a group of pulses from nearby oil 
and gas-bearing formations of limited thickness; 

- the impossibility of obtaining information on the magnitude, nature and conditions of occurrence of 
hydrocarbon deposits as a result of investigation. 

All this leads to a probability approach in the prediction of oil and gas fields for investigation along profiles or in 

the area as a hole, and does not permit a targeted search and investigation of oil and gas fields according to 

seismic prospecting data, which is confirmed by the practice of employing these prediction methods. 

At the same time, it is obvious that the presence of oil and gas-saturated formations in elastic wave fields should 

manifest itself over the entire recorded range of frequencies both in the form of signals and main frequency 

components of maximum intensity of the field of longitudinal, transmitted and reflected waves. 

In the proposed technical solution this task is solved as follows: in the method for seismic prospecting for direct 

search for and investigation of oil and gas fields according to data from conversion, processing and analysis of 

elastic wave fields in the frequency range region: 

- multiple excitation of longitudinal elastic oscillations is accomplished with an arbitrary type of source 
uniformly distributed on the observation surface along a line of profiles or along a trajectory of well bore depth 
during drilling; 

- assigned recording of seismic wave fields is carried out over a wide (no less than 125 Hz) range of 
frequencies for uniform observation systems with groups of seismic receivers at different distances of the 
reception points from the sources of excitation, situated along observation profile lines, the extent and geometry 
of which are determined by the exploration problems, the work, conditions and the geological structure of the 
profile, the extent of the recording intervals of the travel time curves of reflected and transmitted waves - for 
distances to 2-4 km from the excitation sources; 

- isolation of signals is carried out for the obtained seismic recording with formation of pulse seismograms by 
calculating mutual correlation functions with reference signals in the case of vibroseismic prospecting. 

- they are accumulated over intervals not exceeding the displacement interval of the excitation sources with 
observance of the condition \ = Tapp/4, where Tapp is the apparent period of maximum frequency of the spectrum 
of signals of fluid waves; \ is the admissible time shift between the seismograms being summed; 



- sets of data from formed pulse seismograms for the entire group of sources sequentially and uniformly 
positioned along the observation surface or along the trajectory of the well bore depth when located in space, 
respectively, are formed for each profile or well bore processed by field observations: at the location of the 
contour of oil and gas occurrence of the investigated formations or above the oil and gas formations, within the 
epicenter of the contour of the oil and gas fields or during location within fluid-containing formations, after 
passage through the contour of oil and gas occurrence of the formations along the profile or deeper than the oil 
and gas-producing formations of the profile, for a wide range of coordinates or depths of excitation, permitting 
ensuring of optimal spacings from the boundaries of the contour of oil and gas occurrence or the depth of 
occurrence of the oil and gas formations from the sources of excitation of the wave fields by a value that is 
known beforehand to exceed the displacement interval with the excitation sources, 

~ according to the formed set of pulse seismograms for the processed profile or well bore as a whole, 
integration is carried out of the seismic recordings using a consistent multimonochromatic correlation within the 
actually recorded spectra of the seismic recordings in the frequency range from 2 to 125 Hz with a 
transformation interval of no less than 0.5 Hz for the entire recording time with accumulation of the results of 
correlation weighted according to a generalized (total) spectral characteristic of the initial seismic recordings and 
formation of distribution fields in time of the displacement functions, conditionally multichromograms on which 
new frequency ratios are obtained that add the wave field of the displacement fiinctions in comparison with the 
initial wave fields represented by the distribution function of displacement velocity; 

- for the entire set of obtained multichromograms breakdown of the seismic recordings is accomplished for 
the formed frequency range into sets of individual frequency diagrams calculated with an interval of no less 1 Hz 
for each frequency of the amplitude-frequency spectrum (in the range from 2 to 125 Hz), using the Fourier 
method of spectral estimation, sets of frequency diagrams are formed containing route-discrete determination in 
the time range of the individual investigated frequency component of the elastic wave field of the displacement 
function; 

- direct and modal-inverse accumulation is carried out of the set of formed individual frequency diagrams for 
the actually obtained spectral range so that those whose value have an intersection angle with the curve of the 
generalized (total) spectral characteristic of the analyzed wave field greater than 90° are summed without 
changes, in cases of intersection angles less than 90° - they are subjected to modal inversion (from the set of 
values the maximum value of the spectral estimate of the wave field at a given frequency is subtracted and the 
result taken according to the modulus, which corresponds to obtaining the kepstral component), and as a result a 
set of spectrograms in the time range similar in volume to the set of pulse seismograms is obtained for each 
seismic profile processed by field information or each well bore depth profile during drilling, representing the 
distribution in time and space of the effects of entropy of the amplitude-frequency components of the wave field 
of the spectral components of the longitudinal transmitted and reflected waves for which confinement to 
reflected wave fronts from oil and gas-bearing formations is characteristic and identity of the kinematic features, 
whose dynamics will depend on such characteristics of the oil and gas deposits as effective thickness, porosity, 
permeability of the enclosing formations and viscosity of the saturated hydrocarbon fluids; 

- spectrograms, formed based on the use of sets of pulse seismograms are processed like the initial seismic 
recordings and for them calculation and introduction of statistical and kinematic corrections are carried out, 
different type of transformations and filtrations, accumulation is accomplished by methods of CDP, EER for 
profile observations or VSP-CDP for well-ground observations, time sections of normal distribution of entropy 
effects of the spectral composition of the wave fields are formed according to whose values the location and 
main characteristics of the oil and gas fields are judged in the plane of the investigated profile, the location of 
water and 



oil and gas saturation, the principles of extent along the lateral and seismogeological conditions of occurrence of 
the hydrocarbon deposits; 



- spectrograms formed using the results of kinematic processing in the form of final time sections (MCDP or 
VSP-CDP) equally serve for solving the problems of the direct search for and investigation of oil and gas fields 
owing to the fact that the wave fields of the time sections are formed with a maximum possible ratio Asigna,/Anoisc, 
the resolution of the signals, with a broad amplitude- fi-equency spectrum, dynamic ratios of reflected waves, 
whereas it must be kept in mind that the shortcomings and errors permitted during kinematic processing can 
serve as a source of errors and mistakes in implementation of the method. 

The data obtained as a result of analysis serve as a basis for interpretation and drawing conclusions on oil and 
gas saturation of reservoir beds in the investigated profiles, especially the recording time of anomalies indicate 
the depth and location of oil and gas fields, the extent indicates the boundaries of the oil and gas contacts, the 
amplitude values of the entropy anomalies of the spectral characteristics of the wave fields indicate the effective 
thickness of the oil and gas-bearing formations, the ratio of energies of the investigated wave field and those 
formed during multimonochromatic transformation of amplitude fi-equency characteristics of wave fields 
combined with the intensity level of the entropy anomalies indicate the open porosity and permeability of the 
enclosing rocks. All the aforementioned permits implementation of the described seismic prospecting method. 
The significant distinguishing features of the claimed technical solution are: 

orientation of the method to a direct search for and investigation of oil and gas fields with industrial reserves 
of hydrocarbons owing to the fact that formation and distribution of the effects of entropy of the spectra of 
elastic oscillations of longitudinal reflected and transmitted waves is only possible under the condition of 
presence of hydrocarbon fluids in the formations with open porosity or fi^cturing, phase permeability, current 
dynamic viscosity and effective thickness of oil and gas occurrence, ensuring extractability of the oil and gas 
components of the fluids; 

- isolation in the investigated seismic wave fields of effects of entropy of the spectral composition of the 
fi-onts of longitudinal reflected and transmitted waves is achieved by using multimonochromatic correlation of 
seismic recordings for the actually recorded fi-equency range of a seismic recording (in the range fi-om 2 to 1 25 
Hz) and formation of monochromograms representing the distribution field in time of the amplitude of 
displacements on the observation surface, 

- analysis and investigation of the effects of entropy of the fi-equency composition are performed by using 
differential-integral fi-equency transformation of wave fields of distribution of displacement functions, in which 
initially a separate fi-equency analysis of the seismic recordings of multichromograms is conducted in the 
obtained range of frequencies of the formed amplitude spectra (in the range from 2 to 125 Hz), and subsequent 
direct and modal-inverse accumulation of results of frequency estimation to obtain spectrograms of time 
distribution of entropy of amplitude-frequency composition of the fronts of longitudinal reflected waves from oil 
and gas-bearing formations in the investigated profiles; 

- processing of the set of spectrograms of frequency evaluation by seismic prospecting by CDF is carried out 
by introducing static, kinematic corrections, different types of transformations and their optimal accumulation 
and as a result overall time profiles of the normal distribution of entropy effects of the spectral components of 
the fronts of longitudinal reflected waves are formed, according to whose values the location is determined and 
the main parameters of the oil and gas deposits are calculated, whereas the use of this method is possible for 
processing of already obtained CD? time sections; 

- use of any types of ground and down-hole sources of excitation of elastic oscillations, characterized as 
sequentially, uniformly displaced along the surface of observation or along the depth trajectory of a wellbore by 
drilling, acting on the medium through the excitation process. 



repeatedly forming a field of longitudinal, reflected, transmitted and other types of waves, permits multiple 
accumulation of signals to be accomplished identified with the effects of entropy and spectral components of the 
fronts of longitudinal reflected waves during simultaneous achievement of a high overall effect of the 
investigated energy of the elastic oscillations reaching distances to 2-4 km from the sources of excitation; 

- as an object of study, like all types of transformations, processing and analysis of the wave fields in the 
method are accomplished in the frequency region using methods of spectral transformations and Fourier 
evaluations, in which the use of a number of other methods is possible provided that they are used in all stages of 
transformation and analysis without exception [5,6]. 

From the known scientific-technical and patent literature the authors are not aware of the existence of a technical 
solution with the listed group of features. This offers a basis to conclude that the claimed object corresponds to 
the criteria of an invention. 
The method is accomplished as follows. 

Wave fields formed during processing of profile systems of excitation on the surface of observation or down- 
hole-ground systems of excitation along the trajectory of a well bore during drilling are recorded on the 
observation surface for different distance from the excitation sources, along the profiles of seismic receiving and 
recording system arbitrarily oriented to sources whose extent and configuration is determined by the tasks of the 
search, the seismogeological conditions and the work conditions. Throughout the excitation process seismic 
oscillations are recorded for different types of waves without limitation of the duration of the seismic recordings 
and the frequency range of the signals. The recorded seismic recordings are converted to pulse seismograms, for 
example, or correlated with reference signals during work with vibroseismic methods, various effects are 
accumulated. The pulse seismograms obtained as a result contain travel time curves in the wave field of mostly 
longitudinal, transmitted, reflected and other types of waves containing in the form of their signals the effects of 
entropy of the spectral components that form during interaction of hydrocarbon deposits and the fronts of the 
longitudinal transmitted and reflected waves propagating through oil and gas-bearing formations with industrial 
hydrocarbon reserves. In this case the actual values of the changes in amplitude of the displacement functions are 
not recorded on the observation surface but their derivatives - the values of the change in amplitudes of the 
displacement velocities with corresponding changes in the amplitude-frequency spectra of the seismic 
recordings, which masks the appearance of the effects of entropy in seismic recordings. 

To restore the amplitude-frequency components of the displacement functions an algorithm of monochromatic 
correlation is used. For this purpose the initial seismic recordings are sequentially (for each actually represented 
frequency of the spectrum allowing for its amplitude), correlated by the monochromatic transformation operator. 
The results of correlation are accumulated allowing for the actual weight of each transformation frequency. The 
transformation interval according to frequencies must correspond to the requirements of the KoteFnikov theorem 
applied to the frequency range, which for the frequency range from 2 to 65 Hz amounts to no less than 0.5 Hz. 
The actual working range of transformation in each specific case is determined by the transmission band of the 
initial amplitude-frequency spectra according to a cutoff level of O.l of the maximum amplitude, which in 
practice amounts to an interval from 8 to 70 Hz. This procedure can be called multimonochromatic 
transformation and the results of correlation - multichromograms which have an amplitude- frequency spectrum 
of the restored displacement functions. 

In view of the fact that the effects of entropy are reflected not in the form of seismic signals of the displacement 
function but in the amplitude-spectral characteristics, the wave fields of the multimonochromograms are 
transformed to the frequency-time region. This is achieved by using differential -integral separate frequency 
transformation of the seismic recordings of multichromograms to seismic recordings arbitrarily called 
spectrograms. Differential transformation consists of sequential formation, using the fast Fourier transform 
method of direct and inverse frequency diagrams for each of the frequencies obtained on the multichromograms. 
The frequency diagrams represent the result of spectral evaluation along the route of the seismic recordings in a 
sliding finite length of the analysis window. As in the case of 



multimonochromatic correlation the range of analysis frequencies and the displacement interval must correspond 
to the actual frequency range (in practice from 2 to 65 Hz, formally from 2 to 125 Hz, the displacement interval 
in terms of frequency does not exceed 1 Hz). Separately, substantiation of the displacing analysis window is 
necessary for each value of the frequency being analyzed. According to the [5] and [6], its value cannot be 
assigned at less than the duration of the period of the frequency value being analyzed in the case of Fourier 
analysis. As a result of the differential stage of frequency analysis a set of frequency diagrams is formed in the 
investigated range, representing an estimate of the change in amplitudes of the individual frequencies over time 
or the spectral density of the power of an individual harmonic component. 

Integral transformation consists of direct and modal-inverse accumulation of a set of formed individual 
frequency diagrams for an actually obtained spectral range so that those whose frequencies have an intersection 
angle with the curve of the generalized (overall) spectral characteristic of the wave field being analyzed greater 
than 90° are summed without changes, in the case of intersection angles less than 90° they are subjected to 
modal inversion, during which the maximum value of the spectral estimate of the wave field at the given 
frequency is subtracted from the obtained set of values of the spectral estimates of power density and the result 
taken according to the modulus, which corresponds to transformation of the spectral to kepstral component. As a 
result of this accumulation a set of pulse seismograms of similar volume is obtained - a set of spectrograms in 
the time range for each processed seismic profile by field observations or a profile of a well bore during drilling, 
representing the distribution in time and space of the effects of entropy that form the wave field of the amplitude- 
spectral components of the longitudinal transmitted and reflected waves. The maximum values of the integral 
frequency estimates on the spectrograms will be confined to the recording times of the reflections from the oil 
and gas-saturated formations in the profile. 

The formed spectrograms for the entire extent of processing of the profile or well bore trajectory as a hole serve 
as an information base to conduct processing of the data after input of the static and kinematic corrections by the 
generally adopted methods, like the common depth point method (CDP), elliptical expansion of reflections 
(EER), vertical seismic profiling (VSP-CDP) and other methods used to form time sections and images of the 
medium in time scales or analysis of wave fields according to different groups of seismic recordings. The fact 
that the effects of entropy of the frequency components of the fronts of longitudinal, reflected waves form a 
duration in time from 10 to 50 ms, permits their isolation relative to the entire set of information in any stage of 
the process, since input of static and kinematic corrections and summing do not lead to significant suppression or 
weakening. The task of processing during investigation of effects of entropy of longitudinal waves is to isolate 
anomalous regions with maximum values in the recorded wave fields, confined to the wave fields being analyzed 
in any stage of processing, represented in the form of time sections of CDP (accumulated, summed seismograms 
or time sections). By virtue of this it is possible to solve the given problem during use as initial wave field of 
time sections of CDP obtained as a result of kinematic processing. It is obvious that in this case the costs for 
machine time for implementation of the method are reduced several-fold, but it is necessary to keep in mind that 
the result of analysis can contain errors caused by errors of kinematic processing. 

The results of processing are formulated in the form of scales adopted to depict the results of seismic prospecting 
- time sections and maps, structural diagrams all the way to formation of a three-dimensional data cube. 
According to the presence and geometry of distribution of the effects of entropy of longitudinal reflected waves 
along profile lines of observation direct detection and determination of the boundaries of oil and gas fields is 
carried in the investigated sections, according to the results of separate frequency analysis and the energy of the 
isolated signals of the anomalies characteristics of the deposits are evaluated like effective thickness of the oil 
and gas-bearing formations and the viscosity of the hydrocarbon fluids, according to the spectral density of the 
power - the permeability and open porosity of the enclosing rocks. The accuracy of determination depends on 
the errors that can be introduced during recording and processing of the seismic recordings, for 



which the processing stage must introduce minimal distortions to the distribution of frequencies within the 

selected range of transformation and investigation. 
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Claim 

Method of seismic prospecting for direct search for and investigation of oil and gas fields according to data of 
transformation, processing and analysis of elastic wave fields in a frequency range, including multiple excitation 
of longitudinal elastic oscillations with an arbitrary type of source uniformly distributed on the observation 
surface along profile lines or along a well bore depth trajectory during drilling, assigned recording of the seismic 
wave fields over a wide (no less than 125 Hz) range of frequencies for uniform observation systems with groups 
of seismic receivers at different distances of the reception points from the sources of excitation situated along the 
profile lines of observation, the extent and geometry of which are defined by the search tasks, the work 
conditions and the geological structure of the profile, the extent of the recording intervals of the travel time 
curves of the reflected and transmitted waves for distances to 2-4 km from the sources of excitation, isolation of 
the signals and formation of pulse seismograms are carried out for the obtained seismic recordings by calculating 
mutual correlation frinctions with reference signals, in the case of use of vibroseismic prospecting, they are 
accumulated in intervals not exceeding the displacement interval of the excitation sources with observation of 
the condition \ = Tapp/4, where Tapp is the apparent period of the maximum frequency of the spectrum of the 
signals of fluid waves; \ is the admissible time shift between the seismograms being summed, sets of data are 
formed for each profile or well bore processed by field observations from the formed pulse seismograms for the 
entire group of sources sequentially and uniformly situated along the observation surface or along the well bore 
depth trajectory, during their positioning in space, respectively, at the location of the oil and gas-bearing contour 
of the investigated formations or above the oil and gas formations, within the epicenter of the contour of the oil 
and gas fields or during positioning within fluid-containing formations, after passage through the contour of oil 
and gas occurrence of the formations along the profile or deeper than the oil and gas-producing formations of the 
profile, for a wide range of coordinates or depths of excitation, permitting optimal distances from the boundaries 
of the oil and gas-bearing contour or the depth of the oil and gas formations from the sources of excitation of the 
wave fields by a value known beforehand to exceed the displacement interval of the excitation sources, 
characterized by the fact that, according to the formed set of pulse seismograms for the processed profile or well 
bore as a whole, integration of the seismic recordings is carried out using matched multimonochromatic 
correlation within actually recorded spectra of the seismic recordings in the frequency range 2-125 Hz with a 
transformation interval of no less than 0.5 Hz for the entire recording time with weighted accumulation 
according to the generalized (overall) spectral characteristic of the initial seismic recordings of the wave fields, 
of weighted results of the correlations and formation of fields of distribution in time of the displacement 
functions, conditionally multichromograms on which the true ratios of the frequencies of the elastic oscillations 
are restored in comparison with the initial wave fields, represented by a distribution function of the displacement 
velocity, for the entire set of obtained multichromograms 



breakdown of the seismic recordings is carried out for the formed frequency range into sets of individual 
frequency diagrams calculated with an interval of no less 1 Hz for each frequency of the actual range of the 
initial amplitude- frequency spectrum (in the range 2-125 Hz), using the Fourier method of spectral evaluation, 
sets of frequency diagrams are formed that contain in the time region route-discrete definitions of the individual 
investigated frequency component of the elastic wave field of the displacement functions, direct and modal- 
inverse accumulation of a set of formed individual frequency diagrams is performed for the actually obtained 
spectral range so that the ones whose frequencies have an intersection angle with the curve of the generalized 
(overall) spectral characteristic of the analyzed wave field greater than 90® are summed without changes, in cases 
of an angle of intersection less than 90® they are subjected to modal inversion (from the set of values the 
maximum value of the wave field estimate at the given frequency is subtracted and the result used according to 
the modulus, which corresponds to obtaining a kepstral component), and as a result a set of pulse seismograms 
of similar volume is obtained for the set of spectrograms in the time region for each processed seismic recording 
by field observations or well bore depth profile during drilling, representing the distribution in time and space of 
the effects of entropy forming the wave field of the spectral components of the longitudinal, transmitted and 
reflected waves for which confinement to fronts of reflected waves from oil and gas-bearing formations is 
characteristic and correspondence of kinematic features, the dynamics of which will depend on such 
characteristics of the deposits as effective thickness of the deposit, porosity, permeability of the formations and 
viscosity of the saturated hydrocarbon fluids; the spectrograms formed based on the use of sets of pulse 
seismograms are processed and the initial seismic recordings are processed, for which calculation and input of 
statistic and kinematic corrections, different type of transformations and filtrations are conducted, accumulation 
by the CDP, EER methods are carried out for profile or VSP-CDP for borehole-above ground observations, time 
sections of norma! distribution of entropy effects of the spectral composition of the fronts of longitudinal 
reflected waves are formed according to the values of which the location and main characteristics of the oil and 
gas fields are evaluated in the plane of the investigated profile, the location of water- and oil and gas- saturation, 
the principles of extent along the lateral and the seismogeological conditions of occurrence of hydrocarbon 
deposits, in which the use of method of seismic processing is admissible for wave fields of CDP time sections 
formed as a result of kinematic processing. 
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(54) CnOCOB CEMCMOPASBEflKM AJ1J1 HP^llVIOrO HOMCKA M MSYHEHMfl 
HE«TErA30BblX MECTOPO>KflEHMtl nO flAHHbIM nPEOBPA30BAHM5», 
OBPABOTKM M AHAJ1M3A ynPYrUX BOJlHOBblX nonECi B MACTOTHOfl 
OBJIACTM 

CyiMHocrb: nyreM npeo6pa30BaHi4fl Ha6/iioAeHHbix BO/iHOBbix no/ieii b 4>yHKi4i4M pacnpeAeneHvifl bo 
BpewieHM cMeiMeHMM b MacxorHOM oOnacru MynbrMMOHOxpoMari/mecKi/iM npeo6pa30BaHMeM m 
nocneAyK)iMero npoBeAeHMJi noc/ieAOBarexibHoro AM4>4^ep6HUManbHO-MHTerpanbHoro MacroTHoro 
npeo6pa30BaHMfi BbmsnfiKJTcn aHOManbHwe oOnacru aHrponnMHbix 3cf)45eKroB cneicrpanbHoro 
cocrasa cJ^ponroB npoAonbHbix OTpa>KeHHbix m npoxoAyiii4nx BoriH, BbissaHHbix aKruBHWivi 
B03AeMcrBMeM Ha BO/iHOBbie noji« Hectare rasoBbix 3ane>KeM b paspese. Ho HannMHK) m reoMerpnn 
pacnpocrpaHeHMfl 3(t)ct}eKroB aHrponnn npoAonbHbix orpaJKeHHbix bojih BAonb hmhum npocjDMJieM 
Ha6jiK)AeHM« npoBOA^T npflwoe o6Hapy>KeHiie m onpeAeneHvie rpaHnq npocrnpaHUfl MecropojKAeHMM 
Hect)TM M ra3a b i/iccneAyeMbix pa3pe3ax. Ho pe3yjibTaraM pa^exibHoro MacroTHoro aHanM3a m 
3Hepriii4 BbiAe/ieHHbix c&ima/iOB aHOMa/inA oMeHMBaioT raioie xapaicrepMcruiKM zanemiA, kbk 
3cj3(4)eKrviBHa5i ro/iinnHa He(t)rera3ocoAep>KaLi4Mx nnacroB m Bn3K0CTb (pmoiAnos YB, no 3HaHeHMflM 
cneicrpanbHoCi nnorHOcru molmhoctm cyA^r o npoHMuaeMOcm m OTKpbirot^ nopucTOCTH BMemaioiAMX 
nopoA. TexHMMecKni^ pe3yjibTaT: noBbiiueHkie AocroBepHOCTi/i cnoco6a. 



OnMCAHME MSOEPETEHMfl 



l/l3o6peTeHiie othocmtc5i k cef^cMMHecKoA paaeeAKe fxn^ npoM3BonbHbix mnoB mctomh^ikob 
B036y>KAeHMfl ynpyrux Kone6aHMPi, pasHOMepHo pa3Meii4aeMbix Ha noBepxHOCTM Ha6/i»OfleHMfl mjim 
pacnonaraeMbix BAonb TpaeKtopnn rny6MH npoxoAKu ctbojiob CKBa>KMH, aha paannMHbix pery/inpHbix 
nnn AMCKpeTHbix cMcreM Ha6nK)AeHHfl, c nocneAyfomeM perncrpaunePi cewcMMMecKnx aoriHOBbix 
nojieii Ha noBepxHocTM Ha6jiK>AeHi/in \a BbiAeneHiiM b hmx aHOMa/ibHbix 3c|}ct>eKTOB b nacroTHOM 
o6nacTM, o6ycnoBJieHHbix TpaHc4}opMaM&ie(i MacroTHoro cocraBa ynpymx K0Jie6aHiiA nioGbix tmhob 
noxinpi43ai4iii/i npui mx orpa^KeHnii m npoxo>KAeHbiM nepes Hect>Tera3ocoAep>Kau4Me njiacTbi b 
MCcneAyeMbix cpeAax. Ann aroro nyreM npeo6pa30BaHMn Ha6JiK)AeHHbix BonnoBbix nojie^ b 
cJjyHKUMn pacnpeAeneHMfl bo BpeweHi/i cMeineHUM b HacroTHOii o6nacTO MynbTHMOHOxpoMaTMMecKUM 
npe6pa30BaHMeM n nocneAyK)ii4ero npoBeAenn^ nocneAOBarenbHoro ^vidtxpepeHix^AanhHo- 
HHTerpa/ibHoro nacTOTHoro npeo6pa30BaHMfl, BbmBJiJiKDTCH anoMa/ibMbie o6jiacTM SHTponnMHbix 
3ct)<})eicroB cneKTpanbHoro cocraBa c})pohtob npoAo/ibHwx oxpajKeHHbix m npoxoA^^Lunx bojih, 
Bbi3BaHHbix aicTMBHbiM B03Aef^cTBMeM Ha BOJiHOBbie no/151 Heci)Tera30Bbix 3ane>Keii b paspese. Ho 
Ha/iMMMK) M xapaicrepy npo^BJieHiifi s BOJiHOBbix nojinx anoMajibKbix 30h, o6ycnoBjieHHbix 
pa3JiMHHbiM xapaxrepoM i43JiyHeHMfi, nor/iouteHiis^ v\ zaiyxBHm SHepruM ynpymx KOfie6aHM£) Ha 
pa3Jii/iMHbix Macrorax pea/ibHoro cneicrpa/ibHoro Ai^anasona, cyA^T o MecTonono>KeHiiii, yc/iOBHRx 
sajieraHMf) n ocHOBHbix xapaicrepkicniKax Hect)Tera30Bbtx MecTopo>KAeHMM. 

MsBecren cnoco6 ceMCMopasseAKM oGLi^eM my6iiHH0M tomkm aha nsyMeHi/m reojiornMecKoro crpoeHM;! 
paspesa npn noncKax He4)Tera30Bbix MecropojKAeHUM [1]. 

B cooTBexcTBUM c 3TMM cnocoSoM A^fl paBHOMepHO pa3Mei4aeMbix na noBepxHOcru Ha6nK>AeHMfl 
MCTOMHUKOB B036y>KAeHiiR ocyLuecTBnfiioT perMcrpaMMio cevkCMmecmx BO/iHOBbix noneM Ha3eMHbiMt4 
paccraHOBKaMM rpynn ce^^CMonpi/ieMHMKOB fi/\9\ Ha6opa paaHOMepHbix yAa/ieHi/iM, a^i^ Koropbix 
BbinojiHflioT OAHOBpeMeHHbe paBHOMepHoe cMeuteHMe, paanoe luary cMeuieHMfl mctomhi/ikob. 
nocneAyiOLAi^^ bboa craTHMecKiix n KHHeMaTimecKvix nonpaaoK b Ha6jiiOAeHHbie cebicM03anMcii. 
paannMHbie BHAbi npeo6pa30BaHMM m cfJMJibTpaMMM noaBonflJOT ocyii^ecrBriflTb onTmviajibHoe 
cyMMnpoBaHne cumanoB BAO/ib roAorpa4)OB OTpa>KeHHbix bojih m ctJopwinpoBaTb BpewieHHbie 
paapesbi OFT b coBOKynHocru co cKopocrno^ xapaiaepMCTi/iKOM ocaeiuaioiMuix my6MHHoe crpoeHkie 
MccjieAyeMbix cpeA- 

K HeAOcraTKaM aroro MeroAa mohcho OTHecTMi 

- Bce npeo6pa30BaHi^n BO/inoBbix noneM, kix o6pa6oTKa m aHajii43 ocyiMecrBJinioTCfl bo BpeMeHHoi^ 
o6nacTM n opkieHTMpoaaHbi na pemeHMe mneMBrvmecmx 3aAaM; 

- McnoribaoBaHne OTpa>KeHHbix, MOHOxunHbix bojih a^ji cyMMnpoBaHun, noAMUHflKJLUUXCfl npn 
pacnpocTpaneHMM b cpeAax npununny BsanMHOCTM, na KOTopbm pacnpocrpaHHioTCfl orpaHUMeHnji 
actsctseicrviBHocTM cnoco6a npn najiMHUki 6ojibLiJbix (CBbiuie 12°) ymoB HaicnoHa rpannu pasAejia; 

- MecTononoMceHne m myGnHbi sajieraHUfl He(t)Tera30Bbix MecTopo>KAeHMi^ onpeAejifliOT no 
BbmBjieHHbiM Ha BpeMeHHbix pa3pe3ax crpyKrypHo-reiaoHiiMecKyiM ajieMenraM. 
ll3BecTeH cnoco6 CKBa>KtiHHo£^ cej^cMopa3BeAKii [3], npn KoropoM b KaMecTBe kicroMHviKa 
B036y>KAeHMJi iicnonb3yK)TC5i luyMbi pa6oTaK)U4ero npn 6ypeHMM na 3a6oe BAOJib npocfjujis^ rnySMH 
npoxoAKM CTBOJia cKBa>KHHbi nopoAopaapyLuawiuero HHcrpyMeHja (AO/iora), a pemcrpaMUfl 
KOJieSaHUM ocymecTBJineTCfl na noBepxHocru Ha6jiK)AeHMfl BAOJib jimhmm npocfjujievi, na KOTopbix 
paBHOMepHO pa3MeLAaK:)Tc» rpynnbi ceviCMonpMeMHtiKOB a^a pa3nMMHbix yAaneni/iM or ycTb;i 
CKBa)KMHbi. 0opMi/ipoBaHMe cefiGMorpaMM npoBOAMTcn nyreM pacnera Bsai/iMHOKoppejinunoHHbix 
(pyHKVjAih Me)KAy Ha6jiK)AeHHbiMM ceiicM03anvicnMi4 v\ 3aperMCTpMpoBaHHbiMM na aeprjirore CKBa>KiiHbi 
onopHbiMii cumajiaMM c oAHOBpeMenno^ AonojiHuirejibHof) MOHOxpoMamHCCKOf^ Koppeji^tukief^ A^n 

nOBbimeHUfl COOTHOUUeHUfl Aotman/AnoMexa HB KOppeJlOfpaMMBX. flO nOJiyHeHHblM MMnyJlbCHblM 

KoppejiorpaMMaM cpeACTBaMU o6pa6orKM cjDopMnpyior M3o6pa>KeHMfl cpeAbi - speMeHHwe pa3pe3bi 
BCn-OfT AJifl M3yMeHMfl crpoeHUfl oKonocKBa)KMHHoro npocrpaHCTBa. K HeAOcrarKaM aroro cnoco6a 
MO>KHO ornecm: 

- npeo6pa30BaHbie BonnoBbix nonevi, v\x o6pa6orKa ia aHajiii3 ocyLLiecrBJi5^K)rcn bo apeMeHHOM 
o6jiacTM \A HanpaBJieHbi na pemeHMe KuneMarMMecKnx saAan; 

- TBK KaK AHfl cyMMnpoBaHMfl McnoJib3y»OTC5i npoAOJibHbie OTpa)KeHHbie BOHHbi, BpeMeHHbie paspesbi 
MMetOT Majiyio npoTfl>KeHHOcrb m He Moryr ocBeinarb npoT5q>KeHHbie crpyKTypHO-reKTOHUMecKMe 
sjieMenrbi, noaroMy MecrononoKenne m rjiy6MHbi 3ajieraHM« Hect)rera30Bbix MecropoKAeHMw 



B03M0>KH0 onpeAenflTb no BbmB/ieHHbiM Ha speMeHHbix paapeaax yMacTKawi cxpyKrypHO- 

TeKTOHMMeCKMX 3/ieMeHTOB. 

MsBecTHbi cnoco6bi BuSpoceMCMopaaBeflKM, ocHOBaHHbie Ha npuHMnnax nanyMeHMJi 
MOHOxpoMaTMHecKoro CBun-curHa/ia c nocneflyioiMMM ncnonbaoBaHneM MOHOxpoMaTMHecKOM 
KoppennqyiM jxn^ no/iyHeHUvi HMny/ibCHbix ceMCMorpaMM v\ nx nocneAyK}Li4eki KHHeMarMMecKOM 
o6pa6oTKki ki MHTepnpeTaMMn no ivieroAMKe MHoroKparHoro npo4)iiJiMpoBaHMn. 
K HeAOcraTKaiy/i aroro cnoco6a mo>kho OTHecru: 

- c|)opMMpoBaHMe ceMCMMMecKoro BOJiHOBoro nonfl Bbino/iHfleTCfl A/ifl oahom ManyMaeMoA MacTOTW m 

COOTBerCTBeHHO OAHOM MaCTOTbl KoppejiflMMn; 

- TexHMMecKne cpeACTBa (BuOpaTopbi) a^a najiyMeHMn oahom BbiAep>KaHHOM no awinjiMTyAe n 
BpeiwieHM MacTOTbi He paapadoraHbi; 

- He pa3pa6oTaHbi npuHquinbi MOHOxpoMaTi/mecKoi^ Koppennqiiii tunpoKOMacroTHbix ceiicMoaaniiceM. 
MasecreH cnoco6 cePicMopaaBeAKu npui noi4CKax He(|)Tera30Bbix MecropoTKAeHkif^ [2]. 

ComacHo AaHHOMy cnoco6y b KanecTBe ncroMHuiKa B036y)KAeHii;i na noBepxHOCTM Ha6jiioAeHM5i 
Mcnonb3y»OTCfl nanyHeHUfl BuGpaTopa na paannHHbix nacroTax c 6onbLuoM AnnrenbHocrbK) 
perncTpauMM - ao necKOJibKHX AecflTKOB Munyr. dpn otom na nosepxHOCTH Ha6nK)AeHMi^ npoBOA«T 
HenpepbiBHyK) perncTpaunK) n HaKannnBaHne cumanoB b MHc}>paHM3KCHacTOTHOM Awanaaone. O 
HaxinHMM MecTopo>KAeHkifi 3ajie>Ke^ He(pTv\ v\ rasa cyA^T no BbiAenenHbiM Ha saperMcrpMpoBaHHbix 
ce^cMoaanncflx CMeiMeHid^x b o6nacTvi hii3kmx HacroT MBKCHMyMa MacroTHOro cneicrpa 
ceiicMMHecKoro cuma/ia, aapemcrpMpoBaHHoro hb MccneAyeMo^ njioiAaAi^. no cpaBHeHHK) c 
MBKCi/iMyMOM MacTOTHoro cneKTpa, nonyneHHoro na 6ecnepcneicrMBHOM nnoiMaAM- K HeAOcraTicaM 
dToro cnoco6a mo)kho OTHecrui: 

- Heo6xoAHMOCTb McnonbsoBaHMfl cnequannanpoBaHHoro, a ne craHAapTHoro ceMCMUMecKoro 
o6opyAOBaHMfi fxn^ perMcrpauMH m anannaa cewcMoaannceM b oGnacrw MHct)poHM3KOMacTOTHoro 
Aiiana30Ha • ao 10 fm 

- OTcyrcTBMe b pesynbTarax i/iccneAOBaHuft wHcJjopMaui/iM o my6MHe, MecTonojio)KeHMM. xapaicrepe ui 
pasMepax 3ane>KeM yrneBOAopoAOB. hto npMBOAMT k BepoflTHOCTHOwy noAXOAy b npomose 
MecTopo>KAeHMii He4)TM M ra3a An« tomsk MCCJieAOBaHUfi no npo4)HJiflM nnn no n/iouiaAM b qe/iOM. 
Haii6onee 6nM3KHMM k 3a«Bn«eM0My TexHunecKOMy peiueHMK) (npoxoTunaMn) flsnflioTCfl cnoco6bi 
ceMCMopaaseAKM J3fi9\ npflMoro npomoaa Hect)Tera30Bbix MecTopo)KAeHMM, M3no>KeHHbie b nareHrax 
[3. 4]. 

CornacHO AaHHbiM cnoco6aM na noaepxHocTn Ha6jiK)AeHii« perncrpMpyjOT ynpyrne K0Jie6aHMn 
OTpa>KeHHbix BoriH, B036y>KAaeMbix Ha nosepxHocTM Ha6nK)AeHi4$i, BspbiaaMM na tAenmx cKBaxcMH mxii/i 
BVi6pai4MOHHbiMM i/icTOMHMKaMki no MBTOAViKe MHoroKpBTHoro npoc}>i4jiyipoBaHMfl [3], a raiOKe or 
pa6oTaK)iAero na 3a6oe nopoAopa3pyLuaK)Li4ero i^ncrpyMeHTa (Ao/iora) npn GypenuM npo0MJifl 
rnySnH npoxoAKu CKBa>KMH [4]. flpn 3tom b cnoco6e CKBa>KMHHOM ceMCMopasBeAKM BbiAe/ienne 
nHctjpoHMSKOMacTOTHbix cocTaBnjiKDLMvix AonoxiHUTsnbHO ocyLi4ecTBJi«eTCJi npuMeneHneM 

MOHOXpOMaTMMeCKOM KOppSJlJIUMM BM6porpaMM. CnOC06bl OCHOBaHbl Ha BblAeneHMM B CeMCMMMeCKMX 

3ani4C$^x M B BOJiHOBbix noji^x. c4)opMiipoBaHHbix B npouecce o6pa6oTKM cnoco6aMki oGu^eM 
my6i/iHHOM TOMKM (Orr viriM BCn-OrT), CMmanoB a HHctjpoHMSKOMacTOTHOM Ananaaone ot 1 ao 10 Tui. 
5iBJi$iiou4i/ixcn pe3ynbTaT0M BbiHy>KAeHHbix co6cTBeHHbix K0/ie6aHV)ki HaBeAennoM 
ceCiCMoaKycTMHecKoC^ smmccmm (CA3) or HecjsTerasoBbix MecropoMV^eHMti. CcJjopMwpoBaHHbie 
BpeMeHHbie paapesbi MccneAy»OTC« c ncnonbaoBaHneivi MeroAa Oypbe anajiMsa. Peay/ibxaTbi 
anannaa, npeAcraB/ieHHbie b bma© Kapr pacnpeAenennH MHct}poHvi3KOMacTOTHbix cocraB/iniouiiix 
BonHOBoro nona b nnocKOcru paspeaoB BAonb npocfjuneM, nosBon^iKDT npoBOAHTb mx HHxepnpeTaunio 
jaKMM o6pa30M, MToSbi BbiAGnflTb BHOManbHbie MHTepsanbi. rio sKcrpeMyMaM anowianbHbix 

M30nMHI/IM MH4)pOHM3KMX MBCTOT M C yHeXOM CKOpOCTHOM XapaKTepHCTHKM pa3pe3a CyA^T O Ha/IMMMM 

Hec|3Tera30Bbix MecropojKAeHUM m mySnne mx saneraHMfl b BepxuKa/ibHOM nnocKocru MCcneAyewibix 
BOJiHOBbix noiieM. 

HeAocraTKaMui amx cnocoSoB mmioTC9\: 

- opueHTaqns cnoco6oB na MsyMeHne ysKOM rpynnw CBepxHusKnx hbctot b npeAnono>KeHMM 
cymecTBOBaHMfl BbiHy>KAeHHOM ceMCMoaKycTMHecKOM 3Mnccmi (CA3) ynpyrux K0Jie6aHMM 3ajie>KaMM 
YB 6e3 ynera cfjaicropoB BoaAeMcrBM^i He4>Tera30C0Aep>KamMX n/iacroB na secb nacroTHbiM 



A^anasoH 0Tpa>KeHHbix v\ npoxoA^u^i/ix cf^poHTOB bojih, Bbipa>Kaioii4kixc5i b nomou;eHMM. 3aTyxaHMM m 
TpaHcct3opMaL4kiM ujupoKoro cneicrpa Macror cuima/ioB. cocraBJi^iiOLUMX saperMcrpMpoBaHHoe 
BoriHOBoe none; 

- Bepo^iTHOCTHbiii nporH03 He4)Tera30HOCHOCTM b paapeae. tbk kbk b ocHoae onpeAexieHUM ne^vij 
aHajiMs 3ct)ct)eKra HBBeAeHHO^ CA3 b MH0poHi/i3KOHacTOTHOM Ai^anaaoHe, a He nonHbifi MacroTHbif) 
AnanaaoH cej^CMoaannce^, npi4 stom B03HuiKH0BeHiie kiHc|)poHM3KMX sacroT MO)KeT 6btTb 
o6ycjioBJieHo He TOJibKO HaxiMMMeM Hect)Tera30Bbix MecTopo>KAeHMfi, ho m Apyr^M^ ct)aKTopaMM, 
npommK>ii\\AM\Am iok npn pemcTpaqiiki. raK m b npouecce o6pa6oTKM Aannbix; 

- HeflocraTOMHafl o6ecneMeHHocTb cnoco6oB MHc|)po3ByKOBOM cewcMopaaBeAKH npuMeHHeiviOM 
cepuMHOii ce^CMoperiicTpi/ipyK>ii4evi annaparypoii m o6opyAOBaHiieM, KOTopbie npenMymecTBeHHo ne 
npeAHa3HaMeHbi A^n pa6oTbi b iiH0poHM3KOMacTOTHOM A^anaaoHe; 

- iicno/ib30BaHMe nns\ kiHc|}poHii3KOMacTOTHoro aHaniiaa BO/iHosbix nojief^ ct^yHKMMn mMeHenm so 
BpeMeHM aiy/innnTyA cKopocrebi CMeuieHiivi Ha noBepxHocrti Ha6jiK:>AeHM(i, a ne co6cTBeHHO c|)yHKUMji) 
aMn/iMTyA CMeii4eHMM; 

- HeAOcraTOMHafl paspeuieHHOCTb BbiAen^eMbix anoMa/iMM bo BpewieHu M3-3a 
MHct)poHM3KOMacTOTHoro 000X383 3H3Jii/i3MpyeMbix curHanoB, cnoco6Hbix BMecTMTb B paMKax CBOeM 
A/ii^TejibHOCTii rpynny nMny/ibcoB ot 6jibi3K03aneraK:>u4Mx He4)Tera30COAep)KaiJ4vix n/iacroB ManoiA 
TonuiMHbi; 

- HeB03M0>KH0CTb nojiyHeHUfi B peaynbTarax nccneAOBaHUbi MHct3opiviai4iii(i o aeiiMMMHe, xapaiaepe m 
ycnoBMflx saneraHUfl 3ane>KeM yrneBOAopoAOB (YB). 

Bee 3T0 npuBOAMT k Bepo«THOCTHOMy noAXOAy b npornoae MecTopo>KAeHMM necf)™ m ra3a Aiifl 
MCCJieAOBaHMf! no npo^i/injiM hjim no nnoiiiaAM b qejiOM, m He nosBonHex ocyLuecxBn«xb uejieBo£) 
noMCK M nayneHne He4)xera30Bbix MecxopoKAenuM no AaHHbiM ceMCMopa3BeAKM. hxo 
noATBep>KAaexc;i npaiaiiKo^i npt/iMeHeHun yKasaHHbix cnoco6oB npomosnpoBaHiin. 
B xo >Ke BpeMsi, oMeBHAHO, mxo b ynpynix so/iHOBbix nons^x HannMne He4)xera30HacbiiAeHHbix 
n/iacxoB A0/17KH0 npomnsrrhC9\ so BceM aaperMCTpi/iposaHHOM Ai^anaaone Macxox KaK b (|)opMe 

CMfHanOB, XaK B OCHOBHblX, MaKCMMa/lbHO MHXeHCMBHblX MBCXOXHblX COCXaBJlflKJmi/IX HOJlfl 

npoAonbHbix, npoxoAs^iqiix \a oxpa>KeHHbix bojih. 

B npeAnaraewoM xexHunecKOM pemeHi/in nocxaBneHHan aaAana pemsexcH cneAyKJLMUM o6p330M. 
B cnoco6e ceMCMopaaBeAKM An« npjiMoro noncKa m M3yMeHMfl Hec|3xera30Bbix Mecxopo>KAeHMM no 
AaHHbiM npeo6pa30BaHii$i. o6pa6oxKi/i m anariMaa ynpyruix BonnoBbix nonePi b MacxoxHoi^ o6nacxvi: 

- ocyLAecxBJi$iK)x MHoroKpaxHoe B036y)KAeHMe npoAOJibHbix ynpymx K0Jie6aHiiM npoM3BOJibHbiM 
xi/inoM MCXOMHUKOB. paBHOiuiepHo pasMeiMaeMbix na noBepxHOCxn Ha6jiiOAeHi/i5i BAO/ib jimhmm 
npo(p\AT}ei^ MJiM BAO/ib xpaenxopnw rjiy6MH npoxoAKu cxbojiob CKBa>KMH npn SypeHMn; 

- BbinojiHflKDx saAaHHyK) perncxpaMnto ceMCMUHecKnx BonnoBbix nonew b ujupoKOM - He HVime 125 fq - 
AM3n330He Hacxox AJ^^ pasnoMepHbix cucxeM Ha6nK)AeHMn rpynnaMn cewcMonpneMHiiKOB npn 
paannMHbix yAanennflx xoweK npi/iewa ox mcxomhmkob B036y>KAeHM«, paaMeoiaeivibix BAonb jimhmm 
npocJjM/ietfi Ha6jiK)AeHMfl, npoxfl)KeHHOCXb m reoMexpun Koxopwx onpeAe/iJ'wxcfl noncKOBbiMn 
aaABMaMM. ycnoBUflMn npoaeAeni^n pa6ox ii reojiomMecKMM cxpoeHMeM paspeaa, npoxfl>KeHHOcxbK) 
nHxepaajioB perncxpaMwn roAorpa4)OB oxpa>KeHHbix m npoxoAJiuinx bojih - nns\ yAajieHMft a© 2-4-x km 
OX vicxoHHMKOB Boa6y>KAeHi/ifl; 

- npoBOAJiT ^ns^ nonyneNHbix ceMCMoaannceii sbiAe/ieHne cumanoB m 4)opMMpoBaHMe MwinyjibCHbix 
ceMCMorpaMM nyxewi pacnexa BaanMHOKoppeJinmiOHHbix c{)yHKMMM c onopnbiMVi curHajiaMU, b cnyMae 
McnojibaoBaHM^i Bii6poceMCMopa3BeAKM; 

- BbinojiHfliox nx HaKanniiBaHMe na i/inxepaajiax. ne npeBbiLuaKSu^MX mar CMeiMeHMfl mctomhukob 

B036y>KAeHMyi. c coSmoAeHneM ycnoBna = TbmaM, tab Tbha - BHAWMbm nepnoA MaKCMWiajibHoft 

Macxoxbi cneKxpa cumaJiOB cjDJiJOMAHbix bojih; - AonycxuMbivi cabmp no Bpewienn Me)KAy 
cyMMuipyeMbiMM cef^CMorpaMMaiy/iM; 



- ct^opMkipyioT Ann Ka>KAoro orpaOoraHHoro noneBbiMM HaO/iio^^eHuiPMM npoct)uinn v\n\A CTBO/ia 
cKBa>KkiHbi, Macci^Bbi ^aHHh\x v\3 c4)opMMpoBaHHbix MMnyjibCHbix ceiicMorpaMM fxnfi BceiA 
coBOKynHocTM MCTOHHMKOB, nocjieflOBaTenbHO M paBHOMepHO nepeMeu4aeMbix SAonb noBepxHOcru 
Ha6jiK)AeHMfi v\nv\ BAonb rpaeiaopi/ii/i rjiy6kiH npoxoAKM CTSona CKBa>KMHbi npv\ pacno/iOKeHMvi vix b 
npocTpaHCTse cooTseTCTBeHHo: ao MecTonojio>KeHM$i KOHTypa Hect^reraaoHOCHOCTM MccxneAyeMbix 
n/iacTOB \An\A HaA Hec|)Tera30BbiMM nnacraMPi, BHyrpn aniiueHTpa KOHrypa npocrnpaHum 
Hec|)Tera30Bbix MecTopo>KAeHiiM v\n\A npn pacnojio)KeHiibi SHyrpM 4}JiiOMAOcoAep>KaLi4iix nnacroB, 
noc/ie npoxo>KAeHn?i KOHxypa Hect>Tera30H0CH0CTM nnacTos BAonb npo4)Mnfl mjim my6>Ke 
Hect)Tera3onpoAyKTMBHbix nnacroB pa3pe3a, An« mnpoKoro Anana30Ha KoopAHHax nnn rnyGnH 
B036y>KAeHMfl, no3Bon?iK)mnx o6ecneHMTb onrnManbHbie yAaneHna or rpaHnq KOHTypa 
He(|DTera30HOCHOCTM MJiM my6MHbi 3aneraHi/m Hec})Tera30Bbix n/iacxoB or mctohhmkob B036y>KAeHMfi 
BOJiHOBbix nojieii, Ha BeiiMHkiHy, saseAOMO npesbiLuaiOLityK) Be/iuMMHy mara CMeiMeHMfl mctomhi/ikob 
B036y>KAeHkifl; 

- no c4)opMMpoBaHHOMy MaccMsy nMnynbCHbix cei^icMorpaMM ahh oTpa6oTaHHoro npoct)i4nn uriM 
CTBOxia cKBa>KU!Hbi B ue/ioM npoBOAflT MHTerpupoBaHne ceMCM03anMceM c ncnoJibsoBaHneM 
comacoBaHHOM MynbTuwiOHoxpoMaTHHecKOM Koppen«i4MM BHyrpn pea/ibHo 3aperMCTpMpoBaHHbix 
cneicrpoB ceMCM03ani/iceM b Anana30He ^acroT - or 2 ao 125 fq c maroM npeo6pa30BaHMfl He HVi>Ke 
0,5 rq no Bceiviy BpeMenn pemcrpaunn c BSBemeHHbiM b cooTBercTBUM c o6o6ii4eHHOM (cyMMapnoi^) 
cneKTpanbHOii xapaKrepucTuiKoii ncxoAHbix ceiicM03ani«iceM BoiiHOBbix nojieM, HaKanjikiBaHMeiwi 
pesyjibTaTOB KoppeJi^MUM i/i 4>opMMpoBaHiieM noneih pacnpeAeJieHi/in bo speMeniA cjsyHKMufi 
cMeu4eHiin, ycjioBHo MyjibTtixpoMorpaMM. Ha KOTopbix nonyneHbi Hosbie cooTHomeHMfl MacroT, 
cnaraiOLAMX BO/iHOBoe none <pyHK\VA)A CMeuxenviih, no cpasHeHMio c ncxoAHbiMM sojiHOBbiMM nojinMM, 
npeAcraBiieHHbiMM (p^HKixvieiH pacnpeAeneHM^i cKopocTM CMeu4eHM5i; 

- pji9\ Bcero MaccMBa nonynennbix is/iynbTuxpoMorpaMM ocymecTBHfiKDT pa3no>KeHMe ceMCM03anMceM 
A^fl ccfjopMnpoBaHHoro HacTOTHoro AMana30Ha b Ha6opbi oxAenbHbix HacTOTorpaMis/i, paccH^TaHHbtx 
c luaroM He HM>Ke 1 fU A/ifl Ka>KAOM MacTOTw aMnJiMTyAHO-MacroTHoro cneicrpa (b npeAexiax ot 2 ao 
125 rq) c kicnoiib30BaHMeM iwieroAa cneiapanbHro oqennBaHMfl Oypbe, ct)opMMpyK>T MaccMBbi 
MacTOTorpaMM, coAep>Kau4iix so BpeivieHHOM o6nacTM xpaccoA^CKpeTHbie onpeAejieHvin OTAenbHoii) 
MccjieAyeMOM HacroTHOfi cocTaBJifiiou4eA ynpyroro BonnoBoro no/ifi ct}yHKMviM cMeuieHkif^; 

- BbinonHflK)T npflMoe m MOAanbHo-nHBepcuoHHoe HaKannnBaHne naSopa ccfJopMnpoBanHbix 
eAUHMMHbix MacTOTorpaMM fxn9\ peanbHo nonyMenHoro cneicTpanbHoro A^anasoHa raKUM o5pa30M, 

MT06bl Te M3 HMX, SHaHeHUS MaCTOTbl KOTOpblX MMSIOT yron nepeceMeHMfl C KpHBOM o6o6u4eHHoft 

(cyh/iwiapHOM) cneKTpanbHOM xapaKTepucriiKM aHanM3MpyeMoro BonnoBoro nonn 6onbuje 90°. 
cyMiy/ikipoBajincb 6e3 ii3MeHeHki£i, b cnyna^fx ymoB nepeceMeHki5i MeHbiue 90° - noABeprani/icb 
MOAaxibHoA MHBepcMH (ui3 Macci/iBa 3HaMeHMj^ BbiHMTaeTcn MaKCMManbHoe sHaMenne cneicrpafibHof^ 
oqeHKM BonHOBoro nojin Ha ASHHoft MacTore, a pe3ynbTaT Oepexcfl no MOAy/iK), mto cooTBeTCTByer 
nojiyMeHMKD KencrpanbHOM cocTasjiflKDUJieM), b pe3ynbTaTe nonyMarar aHanornHHbiM no oOtewy 
MaccMBy MMnyjibCHbix ceficMorpaMM wiaccuB cneicrporpaMM bo BpeivieHHOM o6nacTM a^a Ka>KAoro 
OTpa6oTaHHoro noneBbiMw Ha6nK)AeHM«MM ceMCMUMecKoro npoc|3Mnfl wnw npo<pv\r\^ npoxoAKH my6MH 
CTBOJia CKBa>KMHbi npn OypeHMH, npeAcraBn^toiAi/ix co6obi pacnpeAexieni^e bo BpeMeHu 
npocTpaHCTBe 3c|)c|3eKTOB 3HTponii(i aMnnnTyAHO-HacTOTHbix cocraBJiniOLui/ix BOJiHOBoe none 
cneicrpanbHbix KOMnoneHT npoAonbHbix npoxoA^LAnx m OTpa)KeHHbix BonH, Aii^ KOTopbix xapaiaepna 
npnypoMeHHOCTb k 4)poHTaM orpa^KeHHbix BonH ot He4}Tera30COAep>KaLAiix nnacroB v\ viAeHTiiMHOCTb 
KMHewaTHMecKnx npM3HaKOB, AMHaiy/iMKa KOTopbix 6yAeT saBMcerb or xaKnx xapaKrepucruK 
Hec|}Tera30Bbix 3ane>Keii kbk 3cj3ct)eKTviBHafl MOLAHOCTb, nopucTocTb, npoHkiqaeMOCTb BMeiqaioLLiiix 
nnacTOB \a Bfl3K0CTb KacbiLi4aK>Li4MX 0nioMAOB VB; 

- cneKTporpaMMbi. ccJjopMnpoBaHHbie na ocHOBe Mcnonb30BaHMyi MaccuBOB nMnynbCHbix 
ceiiCMorpaMM, o6pa6aTbiBaioTcn raK me, kbk m MCxoAHbie ce^cM03ankicii, ^nsi npoBOA^T pacHer m 
BBOA CTaTMHecKMX M KMHeMaTMHecKiix nonpaBOK, pasniiHHbie BHAbi npeo6pa30BaHiiii n ct)iinbTpaL4M£^. 
ocyuiecTBnfliOT HaKannnBaHne cnoco6aMM OfT, 3PO npo4)MnbHbix nnn BCn-OfT A^n 
CKBa>KMHHO-Ha3eMHbix Ha6nK)AeHMM, c|3opMMpyK)T BpeMeHHbie paspesbi HopwianbHoro 
pacnpeAeneHM5i sHjponnwHbix 34)cf)eKTOB cneiapanbHoro cocTasa BonnoBbix nonew, no 3HaMeHMflM 
KOTopbix cyAflT o MecTonono)KeHMM m ochobhwx xapaKTepucTMKax ne^rerasoBbix MecTopo>KAeHMM b 
nnocKOCTH nccneAyeMoro npo0iinn, MecTonono>KeHkiM boao- He4>Tera30Hacbiu4eHH0CTki, 



aaKOHOMepHOCTflx npocTi/ipaHun no JiaTepann m ceMCMoreo/iornHecKnx yc/ioBM«x aaneraHUfl zane^ePi 
yB; 

- cneKTporpaMMbi, ccJjopMnpoBaHHbie c ncnonbsoBaHneM peaynbTaroB KHHeMarnMecKOM o6pa6oTKM b 
BMAe OKOHHarejibHbix BpeivieHHbix paapeaos (MOIT mjim BCn-OfT), a pasHOM rwiepe cny>KaT 
peujeHMK) aaAaM np^Moro noMCKa vi ii3yHeHM5i He4>Tera30Bbix MecTopo)KAeHkiii b cuny Toro. 4T0 
BOJiHOBbie nonn speMeHHbix paapesoB ct)opMiipyK>T c MaKCMMajibHo-B03MO>KHbiM cooTHOuieHMeM 

AcMman/AnoMexa. paapeUUeHHOCTbK) CMfHaJlOB, UJMpOKMM aiVinJIMTyAHO-HaCTOTHblM CneKTpOM, 
AHHaMMMeCKMMM COOTHOlUeHUflMM OTpa>KeHHblX BOJIH, B TO >Ke SpeMfl CTieAyeT yMMTblBaTb, MTO 

HeAocraTKM m norpeaiHocru, AonytMeHHbie b npoqecce KHHeMaTHMecKOii o6pa6oTKM, Moryr cjiy>KMTb 
MCTOHHMKOM HorpeiUHOCTeM M olum6ok b npoqecce peannaaqMn cnoco6a. 

nonyneHHwe b peaynbTaxe aHanwaa AaHHwe cjiy>KaT ochobom ^n^ nHTepnpeTauMM m aaKnioMeHi/ii/i o 
He4)Tera30HacbiLMeHHOcfki njiacTOB-KOJineicropoB b viccJieAyeMbix paapeaax, b HacTHOcrii, BpeiN/in 
pemcrpaMMM aHOManMM yKasbiaaioT Ha rjiy6iiHy i/i MecTonono>KeHtie He4)Tera30Bbix MecTopo>KAeHMM. 
npoTq>KeHHocTb - Ha rpannqbi BOAO-Hect)TflHbix KOHxaicroB. snaMeHUfl aMnriMTyA aHTponni^Hbix 
anoMajit/ifi cneicrpajibHbix xapaKrepucrviK BonHOBbix noneii - na 34)(t3eicniBHyK) MoiiiHOCTb 
He4)Tera30coAep>Kaim/ix nnacroB, cooTHOiueHvie anepruM nccneAyeMbix m ccJ^opMMpoBaHHbix b 
npouecce MynbTHMOHOxpoMaxHMecKoro npeoOpaaoBannfl aMnnuTyAHO-MacroTHbix xapaKrepucruK 
BOJiHOBbix nonew b coMeTaHnn c ypoaneM MHTeHcuBHocxn sHTponnMHbix anoiviajiMM yKasbiBaiOT na 
OTKpbiTyK) nopiicTocTb VI npoHiiMaeMOCTb BMeiMatOLJUiix nopoA. Bee BbiLijeM3Jio)KeHHoe no3BOJineT 
peannaoBaTb onucanHbM cnoco6 ceMCMopaaaeAKi/i. 

CyU^eCTBeHHblMM OTXIVIMMTenbHblMll npM3HaKaMM B 3a;iBJieHHOM TeXHMHeCKOM peUieHMM flBJIS^tOTCn: 

- opMeHTauvi5^ cnoco6a na np^Mbie noi/iCKi/i 11 i/i3yMeHi/ie necf^TerasoBbix MecTopo>KAeHMM c 
npoMbituneHHbiMn aanacaMU VB b cuny Toro, mto o6pa30BaHMe m pacnpocrpaHeHne actDcjDeKTOB 
3HTponMn cneKTpoB ynpyrux Kone6aHMM npoAOJibHbix orpajKenHbix m ^poxo^9\l^\AX bo/ih bo3mo>kho 
TOJibKO npn ycnoBMM HannHMf? cj^nranAOB yB b nnacxax c OTKpbiTOM nopucTOcrbJO mjim 

TpemWHOBaTOCTblO, C})a30B0M npOHMUaeMOCTbK), TeKyneM AHHaMMMeCKOi?i BHSKOCTbK) M 34)4)eKTMBHOM 

TOJiU4MHo£^ (MOU4HOCTbio) He4)Tera30Hacbiu4eHHOCTM, o6ecneMbiBaK)Li;Mx ii3BneKaeM0CTb 
He4)Tera30Bbix KOMnonenr ct}nK>iiAOB; 

- BbiAenenne b i/iccneAyeMbix cet^cMMMecKnx aonnoBbix non^x 3<p(peKroB shtpohmm cneiapaJibHoro 
cocTasa cJdpohtob npoAO/ibHbix OTpa>KeHHbix m npoxoA«ii4Mx bojih AOCTMraeTC« npuMeHeniieM 
MyjibTMMOHOxpoMaTMHecKOM Koppe/iflUMM ceMCMoaanncevi aji« peanbHO sapervicrpupoBaHHoro 
HacTOTHoro Ananaaona cewcMoaannceM (b npeAenax ox 2 ao 125 fq) m cjDopMnpoBaHU^ 
MynbTMxpoMorpaMM, npeAcraanfliotmix co6om none pacnpeAe/ieHWH bo BpeMenn bbjimmmh aMnjinryA 
CMeLueHkiM Ha noBepxHOcri/t Ha6n\ofl,eH]A9\\ 

- anajina m nayseHne 304)eicroB anrponuM HacroTHoro cocTaaa BbinonnflKDJCH nyrewi McnojibaoBaHki^i 
AM<l?ct)epeHMManbHo-MHTerpaJibHoro MacroTHoro npeoSpaaoaaHMsi bojihobwx nonets pacnpeAejieHun 
ct)yHKMMM CMeu^eHMM, npn KOTopoM CHanajia npoBOAnxcfl paaAeribHbm MacTOXHbiM ananMa 
ceiiCMoaanMceM MynbxuxpoMorpaMM b nonyHehHOM AnanaaoHe Macxox c4)opMMpoBaHHbix 
aivinnnxyAHbix cneKxpoB (b npeAenax ox 2 ao 125 Tu), m nocneAyKDmuM npsMbiM m MOAajibHO- 
MHBepcMOHHbiM HaKanjiMBaHneM peayjibxaxoB MacroxHoro oueHUBaHUH ahji nonyneHMj? 
cneiorporpaMM pacnpeAeneHun bo apeMenn snxponuM aMnnnxyAHO-Macxoxnoro cocxaBa ct)poHTOB 
npoAonbHbix OTpa>KeHHbix bojih ox Hec|3xera30COAep>KaLMiix nnacxoB b MCcneAyeMbix pa3pe3ax; 

- o6pa6oxKa Maccusa cneicrporpaMM MacxoxHoro oueHMBannJi cnoco6oivi cei^CMopa3BeAKM OfT 
npoBOAMxcy? nyxewi BBOAa cxaxi/mecKnx, KMHeMaxMMecKnx nonpasoK, paa/inMHbix bhaob 
npeo6paaoBaHMM 11 mx onxuManbhoro HaKan/inBaHun, b peayjibxaxe 4)opMMpyK)x cyMMapHwe 
BpeMeHHbie paapesbi HopManbHoro pacnpeAeneHHJ? 3HxponMMHbix 3<t)ct)eKxoB cneKxpaiibHbix 
cocxaanfliOLUMX cJjpoHXOB npoAonbHbix oxpajKeHHbix Bonn, no aHaneHUflM Koxopbix onpeAe/ifltox 
MecTonono)KeHMe m paccMMXbiBajox ocHOBHbie napawiexpbi He<t)xeraaoBbix 3aJie>KeM, b xo >Ke apewfl 
B03Mo>KHO npuMeneHne Aannoro cnoco6a a^a o6pa6oxKM y>Ke nojiyMennbix apeMennbix pa3pe30B 

orr; 

- Mcnonb30BaHMe jik)6wx xnnoa naaeMHbix m CKBa>KHHHbix mcxomhmkob Boa6y>KAeHM5i ynpyrux 
Kone6aHMM, xapaKrepnayeMbix KaK nocneAOBaxenbHO, pasnoMepHO nepeMeinaeMbie BAO/ib 
noaepxHOCXM Ha6jiioAeHM« mjim BAOJib xpaeKTopuM rnySnH npoxoAKH 6ypeHMeM ctbojiob CKBa>iaiH, 



B03AeMCTByK3Li4Mx Ha cpeAy Ha npoT»>KeHMM Bcero npoqecca B036y}KAeHuifl, MnoroKpaTHO 
ct)opMMpyiOLMero nona npoflOJibHwx 0Tpa>KeHHbix. npoxoflJiiMMx m Apyrux TMnoB bojih. no380JifieT 
ocymecTBfiflTb MHoroKpaTHoe HaKannnBaHne curHa/iOB, OTOKflecTsnflewibix c 34)ct)eKTaMM sHTponMui 
cneicrpajibHbix cocTaennjotuMx cf^poHTOB npoAonbHbix OTpa>KeHHbix bo/ih npn oflHOBpeMeHHOM 
flOCTM>KeHMM BbicoKOfo cyMMapHoro 3c|5c})eKTa M3nyMaeM0M aHepmu ynpyrux KOJie6aHMM, 
AOCTMraiOLi4MX yAaJieHi/i£^ ao 2-4 km ot mctomhukob B036y>KAeHM5i; 

- KBK npeAMeT nccneAOBaHti^i, raK ki Bce BviAbi npeo6pa30BaHbi£i, o6pa6oTKM m ananiisa BO/iHOBbix 
nonets b cnoco6e ocyiuecTBJinioTCfl b nacTOTHOM o6nacTii c ncno/ibsosaHMeM MexoAOB cneKrpa/ibHbix 
npeoGpasoBannii vt oMenMsaHkii^ Oypbe, npvi stom, bo3mo)kho npMMeneHiie p^Aa Apymx MeroAOB, 
npn ycjiOBMii, HTO oHii 6yAyT iicnoiib30BaHbi Ha Bcex 6e3 MCioiKSHeHiin craAM^x npeo6pa30BaHiifl ki 
aHannsa [5, 6]. 

M3 M3BecTHOM HayHHO-TexHUMecKOM M nareHTHOM jiMTeparypbi asropaM He useecTHo o 
cymecTBOBaHMM TexHMHecKoro peiueHi/ifl c nepeHncxieHHOM coBOKynHOCTbio npusnaKOB. 3to Aaer 
ocHOBaHkie CAe/iajb BbiBOA o cooTBercTBkiM 3anBJi5ieMoro o6'beKTa Kp^repunM bi3o6peTeHMfl. 
Cnoco6 ocyu4ecTB/ifleTCfl cneAyJOiMUM oSpasoM. 

BojiHOBbie non59, ct^opMwpyeMbie b npoqecce OTpa6oTKM npocjDM/ibHbix na noBepxHOcru Ha6jiK)AeHM» 
MJiii cKBa7KMHHO-Ha3eMHbix BAO/ib TpaeKTopni/i r/iy6i/iH npoxoAKVi CTB0J10B CKBa>Ki/iH B npoMecce 
6ypeHMfl, CMcreM B036y>KAeHMfl, perncrpupyjoTCfl na noBepxHOcru Ha6nK)AeHiifl Aii« paa/iMHHbix 
yAaneHMM ot mctohhmkob B036y>KAeHHfl, BAOJib npo(p]Anev\ ceiiCMonpneMHbix perncrpupytoiMMX 
CMcreM, npoM3BonbHo opueHTupoBaHMbix na mctomhmkm, npoTfl>KeHHocTb n KOHcfiMrypaMMji KOTopbix 
onpeAe/ifleTC5i noncKOBbiMn saAanaMn, ceMCMoreonornnecKHMn ycJioBUflwin m yc/iOBM5?MM 
npoBeAGHi/iH pa6oT. Ha npoTfl>KeHMM acero npouecca B036y>KAeHM5i ocymecTBJiflFOT perncTpaumo 
ce^CMimecKMx Kone6aHMj^ ah^i paariMHHbix TunoB bojih 6e3 orpaHMMenM^i A^MTexibHocru 
cei^CM03aniice^ \a nacTOTHoro AMana30Ha cMmaxiOB. 3aperiicTpiipoBaHHbie ceMCM03anticii 
npeo6pa3yiOTc;i b nMnyiibCHbie ceMCMorpaMMbi. nanpuMep KoppejiMpytorc^i c onopnbiMM cvimanaMM 
np\A pa6oTe Bii6pocei^CMi4MecKktMM cnoco6aMii, HaKan/iMBaForcfi pa3po3HeHHbie B03AeMCTBMn. 
nonyneHHbie b pe3ynbTaTe nMnyribCHbie ceMCMorpaMMbi coAep>KaT b bojihobom none roAorpact5bi 
npenMymecTBeHHO npoAonbhbix npoxoAHUunx, oTpa>KeHHbix m APyrux throb bojih, coAep>KainMX b 
cjDopMe cbomx cMPHajioB 3c|3c}DeicTbi SHTponwi/i cneKTpaJibHbix cocTaBJiflK)iHMx, o6pa3yraLi4MxcH npM 

B3aMMOAeMCTBHM 3aJie>KeM VB M CjDpOHTOB npOAOJlbHblX npOXOAJlUJHX M OTpa>KeHHblX BOJIH, 

pacnpocTpaH5iiOLi4Uixcq Mepe3 He4)Tera30COAep>Kau4i4e njiacTbi c npoMbiLUJiennbiMM 3anacaMM VB 

Cbipb51. ripM 3TOM perUICTpMpyiOT He C06CTBeHHO 3HaMeHb1fl M3MeHeHl1M aMnJIMTyA C|3yHK[4l1l^ CMeLM6HMH 

Ha noBepxHocTki Ha6n\ofxeH\An, a iax npouisBOAHbie - 3HaMeHi4fl M3MeHeHMH aMnJiHTyA CKopocreM 
CMeu4eHi/m c cooTBeTCTByioiUMMM M3MeHeHMnMii B aMnnMTyAHO-MacTOTHbix cneKTpax ce(icM03ani/icefi, 

HTO MaCKMpyeT npOflBJieHMSI 34)C|DeKTOB SHTponWH B CeMCM03ani1C5lX. 

flnn BOCCTanOBJieHHfl awnJIHTyAHO-HaCTOTHblX COCTaBJlRKDlMMX C}DyHKMHM CMeL14eHMH MCnOJlb3yeTC« 

anropHTM MOHOxpoMaTMHecKOvi Koppejiaqmi. fljia 3Toro McxoAHbie ceMCM03anncM nocneAOBaxeJibHO, 
AJi« Ka>KAOM peajibHO npeACTaajieHHOM HacroTbi cneiorpa c yneTOM 3HaMeHM« ee aivinjiMTyAbi, 
KoppejiiipyK>Tcn oneparopoM MOHoxpoMaTMMecKoro npeo6pa30BaHi/i;i. Pe3yjibTaTbi Koppeji5ii4i4M 
HaKanjikiaaiOTcn c yneTOM peajibHoro Bsca Ka>KAObi HacroTbi npeo6pa30BaHii5?. LUar npeo6pa30BaHii» 
no MacTOxaM AOJi>KeH oTBeMarb Tpe6oBaHMfiM TeopeMbi KoTSJibHHKoaa b npMjio>KeHMM k MacroTHoft 
o6jiacTM, MTO AJi« Anana30Ha MacroT ot 2 ao 65 fq cocTaai/iT BejinHWHy ne Menee 0.5 fq. 
Co6cTBeHHo pa6oMMM AMana30H npeo6pa30BaHM5i b Ka>KAOM KOHKpeTHOM cnynae onpeAeJiflSTcn 
nonocoM nponycKanHfl wcxoAHbix aivinjiMTyAHO-MacTOTHbix cneKTpoe no ypoBHHD ceneHMfl 0.1 
MaKCMMajibHOM aMnjiMTyAbi, MTO Ha npaKTMKe cocTaBJiJieT HHTepsaji ot 8 ao 70 fq. Vcjiobho AaHHan 
npoueAypa MO>KeT 5biTb Ha3BaHa MyjibTHMOHoxpoMaTMnecKHM npeoSpasoBaHweM, a pe3ynbTaTbi 
KoppennuMM - MynbTMxpoMorpaMMaMM, KOTopbie mvieiOT aMnriMTyAHO-HacTOTHbiM cneicrp 

BOCCTaHOBJieHHbiX 0yHKMl1l^ CMeuieHM;). 

BsutAy Toro, MTO 3ct)ct)eKTbi 3HTponiivi OTo6pa>KaK)Tc;i He b c|3opMe cef^cMviMecKMx curnajioB ct)yHKi4MM 
CMeu4eHM?i, a B MX aMnjiMTyAHO-cneicrpajibHbix xapaicrepMCTMKax, aojinoBbie nojifl 
MyjibTMMOHOxpoMorpawiM TpancctDopMHpyjoTCfi B MacTOTHo-BpeweHHyK) o6nacTb. 3to AOCTMraeTC« 
npHMeneHHeM AUcfx^jepeHUMajibHo-MHTerpaJibHoro pasAeribHoro MacTOTHoro npeo6pa30BaHM5i 
cewcMOsanMceM MyjibTMxpoMorpaiviM b ceMCM03anMCM, ycjiosHO Hassannbie cnexTporpaMMaMM. 
Ai^ct)4)epeHi4MajibHoe npeo6pa30BaHi/ie 3aKJitpMaeTCfl b nocneAOBaTejibHOM. c Mcnojib30BaHiieM 
MeTOAa npflMoro m o6paTHoro 6bicTporo npeo6pa30BaHMn (Dypbe, cpopMMpoBaHMM MacTOxorpaMM ahh 
Ka>KAofi v\3 nojiyMeHHbix na MyjibxuxpoMorpaMMax Macxox. MacxoTorpaMMbi npeACxaBJinicx co6om 
pe3ynbxaT noTpaccoBoro cneicrpaJibHoro ouenMBaHiin ceiicMbiMecKiix 3ankiceM b CK0Jib3nii4eM 
KoneMHOM A^MHbi oKHe ananiisa. KaK m b cnyMae MyjibTMMOHoxpoMaTkiMecKObi KoppeJi5ii4MM AMana30H 



MacTOT aHannaa n mar cwiei^eHUfl flOJi>KHbi cooTBercTBOBaTb pea/ibHOMy AnanaaoHy HacroT (hb 
npaKTMKe or 2 ao 65 fu, cf)opMa/ibHo ot 2 ao 125 Tm, tuar CMeujeHMfl no HacTOTe He npeBbimaex 1 
fq). OTAe/ibHO Heo6xoAviMO o6ocHOBaHi4e CMeiMaioLi^erocn oKHa ananma pj}^ Ka>KAoro aHaneHMn 
aHa/iM3MpyeM0M MacroTbi. B cooTBercTBUM c [5 m 6] ero BennHUHa He MO>KeT aaAasaTbCH MeHbuie 
AnnTenbHOCTM nepnoAa aHa/inanpyeMoro aHaneHUJi HacroTbi b cnyqae cDypbe anaxiMaa. B 
peaynbTare npoBeAennfl An4)c{)epeHi4MajibHOM ctbaum nacTOTHoro ana/iMaa c|DopMMpyeTC5i MaccuB 
MacTOTorpaMM b MccneAyeMOM Avianaaone, npeAcraB/inioLAi/ix coQov\ oqeHKy MaMeHenkin aMn/iMTyA 

OTAeXlbHblX naCTOT BO BpeMOHM MJIM CneiCTpa/lbHyK) nnOTHOCTb MOLAHOCTM OTAenbHO B3OTOi^ 

rapMOHvmecKof^ cocTaBnnK)Li4e(^. 

klHTerpajibHoe npeoGpaaoBanne saicniOHaeTCfl b npoBeAeHnn np^Moro m MOAanbHO-MHaepcMOHHoro 
HaKanjiviBaHki5i Ha6opa cct}opMMpoBaHHbix eA^HMMHbix MacroTorpaMM aj^^ pea/ibHO no/iyMeHHoro 
cneicrpanbHoro A^anaaoHa xaKUM o6pa30M, MTo6bi xe mx hmx, anaMeHue MacroTbi Koropbix viMeior 
yron nepeceMenun c kpmbom o6o6ii4eHHOvi (cyMMapHOM) cnetcrpanbHOM xapajcrepucTHKM 
aHannanpyeivioro BOJiHOBoro nonn 6onbLije 90°, cyMMnpoBanncb Sea MaMeneHUM, b cnynaflx yrnoB 
nepeceMennfl MeHbLue 90°, noABepranncb MOAanbHOM nHBepcun, npn KOTopoM na nonyMeHHoro 
MaccuBa aHaneHi^yi cneKrpa/ibHbix ouenoK nnoTHocri^ mou4HOCti^ BbiH^Taercn MaKCHMa/ibHoe 
ananeHMe cneiapanbHoC^ oqeHKM BO/iHOBoro nom na AaHHOf) Macrore, a peay/ibrar 6epeTCfl no 
MOAynio. HTO cooTBercTByeT npeBpameHHK) cneicrpa/ibHoi^ b KsncrpajibHyK) cocraBJi^iiOLuyio. B 
peayjibTare xaKoro HaKan/inBaHUJi nonyMaioT aHanornMHbii^ no oeteiviy MaccuBy HMnyjibCHbix 
cet^CMorpaMM - MaccuB cneiaporpaMM bo BpeMCHHOM o6nacTM aha Ka>KAoro orpaSoTaHHoro 
noneBbiMM HaS/iJOAeHUflMn ceMCMMMecKoro npoc}>M/ifl mjim npoct)Mnfl npoxoAKu r/iySnH craona 
CKBa>KiiHbi npvi 6ypeHMM, npeACTaannKDiAMX co6om pacnpeAeneHuie bo BpeMeHi^ n npocrpaHCTBe 
3434)eKTOB aHTponuM, cocTaBiqHK)Li4iix Bo/iHOBoe none aMn/iMryAHO-cneicrpajibHbix KOMnoHenr 
npoAOiibHbix npoxoA^LAnx ui oTpa>KeHHbix bojih. Hpn 3tom MaKCkiMa/ibHbie anaHeHUfl uiHTerpajibHbix 
nacTOTHbrx oqenoK na cneicrporpaMMax SyAyr npnyponenbi k speMenaM peri/icTpaMUki oTpa^eHMj^ ot 
He4)Tera30HacbiLi4eHHbix nnacroB b paapeae. 

Cct)opMiipoBaHHbie cneKTporpaMMbi ^n^i Bcev\ npoT5i>KeHHOCTM orpaSoTKii npo4)i/inft \Anv\ rpaeKropuM 
CTBOJia CKBa>KMHbi B qe/iOM cny>KaT viHct3opMauMOHHOii 6aaoCi An^ npoBeAennq o6pa6oTKii ABHHbix 
nocne BBOAa craTHMecKMx m KHHeMaxuMecKnx nonpasoK oOiAenpuHyiTbiMH MeroAaMn, raKHMH Kax 
' MeroA o6iJneCi mySnHHOM tohkm (OFT), annnnTHHecKoPi paasepTKn oTpa>KeHnPi (SPO), BepxuKanbHoro 
cewcMMMecKoro npoc|3nnMpoBaHHfl (BCn-OfT) m Apyrux npuMen^eMbix An« cjDopMnpoBaHUfl 
BpeMeHHbix paapeaoB vi ki3o6pa>KeHMii cpeAbi bo BpeivieHHbix MacLuraSax i4jim ahajiiiaa BO/iHOBbix 
noJieM no paa/iMHHbiM rpynnnpoBKaivi ceviCMoaanMceM. To o6cTOflTejibCTBO, mto 3ct)c}3eKTbi anrponiiM 

MaCTOTHblX COCTaBri;iK>lAI^X 4)pOHTOB npOAOJlbHblX, Orpa^KeHHblX BOJIH COCTaB/1flK)T A^MTeXlbHOCTb BO 

BpeMeHu OT 1 0 AO 50 mc, noaBonneT BbiAenm'b v\x no BceM coBOKynHOCTki MHct^opMauuiui Ha JiK)6ot^ m 
CT3^\A\A npoqecca o6pa6oTKM, xaK KaK bboa craTunecKnx m KMHeMaxMHecKnx nonpasoK m 
cyMMnpoBaHne He npusoA^T k mx cyuAecTseHHOMy noAaBJiennK) m/im ocna6neHMK). SaAanew 
o6pa6oTKM npn nayMennn 3c|)c|3eKTOB SHTponnn npoAOJibHbix bojih ^BjijieTCfl BbiAenenne b 
aapemcTpupoBaHHbix BonnoBbix noji^ix anoManbHbix o6jiacTeM c MaKcuMa/ibHbiMn anaMeHUflMM, 
npnypoMeHHbix k aHa/inaMpyeMbiM BO/iHOBbiM noii^iM na 1110601^ i/is ctbamm o6pa6oTKM, 
npeACTaBJieHHbix b BiA^e BpeMeHHbix paapeaoB OFT (HaKonxienHbie, npocyMMtipoBaHHbie 
ce^cMorpaMMbi v\nv\ BpeMeHHbie paapeabi). B cuny 3Toro bo3mo>kho peiueHne A^HHof^ aaAami npn 
McnoJibaoBaHMi/i b KaqecTBe ncxoAHoro BonnoBoro noun Bpeiviennbix paapeaoB OFT, no/iyHeHHbix b 
peayjibTaTe npoBeAenvin KMHewiaTHHecKoCi o6pa6oTKM. OMeanAHo, hto npn 3tom MHoroKpaTHO 
CHM>KaK)TCJi aarpaTbi waujuHHoro BpeMenn na peannaaunio cnoco6a, ho npn stom Heo6xoAMMO 
yMMTbiBaTb, HTO peayjibTaT anannaa M0>KeT coAep>KaTb norpeuJHOCTM, BbiasanHbie norpeujHOCTJiMH 
KMHeMaTHMeCKOM o6pa6oTKM. 

PeayjibTaTbi o6pa6oTKt4 o4>opMn5iiOTc;i b bi^abx m MacLUTa6ax, npi/iH»Tbix f\ns\ OTo6pa>KeHM» 
peayjibTaTOB ce^cMopaaBeAKui - BpeMeHHbix paapeaoB ti KapT, cTpyicrypHbtx cxeM, annoTb ao 
(JjopMnpoBBHUJi TpexMepnoro Ky6a AaHHbix. 

rio Hanvimiio n reoMeTpi/in pacnpocTpaneHMfl 3ct)4)eicroB 3HTponMM npoAOJibHbix oTpa>KeHHbix bojih 
BAonb nnHMui npoc})MJieii Ha6nK)AeHHH npoBOA^T npyiMoe oGnapyKeHne m onpeAejienne rpannu 
npocTupaHMfi MecTopo>KAeHHM He4)TM n raaa b MCcneAyeMwx paapeaax, no peay/ibTaTaM 
paaAexibHoro MacTOTHoro anannaa m sneprnn BbiAe/ienHbix cMmanoB aHOMannPi oqeHnsajoT TaKne 
xapaKrepucTHKn aa/ie>KM KaK 3cjp(peKT\ABHa^ TOJiiAnna Hec|3TeraaocoAep>KaLi4i/ix nnacToa n anaKocTb 
cf)jiiOMAOB YB, no 3HaMeHM«M cneKTpanbHOft nnoTHOCTw moiuhoctm - o npoHMqaeMOCTM m OTKpbiToCi 
nopMCTOCTM BMeiAaK)iAMx nopoA. To^HOCTb onpeAeneHMJi aaawcMT ot norpeajHOCTet^, KOTopbie Moiyr 
6biTb BHeceHbi npM npoaeAeHMi/i perMCTpaqMM m o6pa6oTKe ceficMoaaniiceM, no3TOMy STan 



o6pa6oTKi«i AOJDKeH BHOCMTb MMHUMajibHbie MCKa>KeHi45i B pacnpeAe/ieHute MacroT BHyrpn 

Bbi6paHHoro AMana30Ha npeo6pa30BaHuifi v\ i/iccjieAOBaHMA. 
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Cnoco6 ce^CMopasBeAKii npRMoro noMCKa m visyneHM^i He4)Tera30Bbix MecTopo>KAeHM^ no 
AaHHbiM npeo6pa30BaHi/iH, o6pa6oTKii n aHanvisa ynpymx BonHOBbix noneM b mbctothom o6nacTM, 
BKntonajOLuuM MHoroKpaxHoe B036y>KAeHMe npoAonbHwx ynpymx Kone6aHMM nponsBonbHbiM TiinoM 
mctomhmkob, pasHOMepHO pasMeLuaewbix Ha noBepxHOcru Ha6nK)AeHMfl BAonb nnHHw npocJjMneM uijim 
BAonb TpaeKTopMM rny6kiH npoxoAKui CTBonoB cKBa>KiiH npui 6ypeHi^M, 3aAaHHyfo pemcrpauMio 
ce£iCMiiHecKi4x BonnoBbix nonef) b mi/ipoKOM - He Hi^>Ke 125 fu - Ai^anasoHe MacroT, a^^i 
paBHOMepHbix cvicTeM Ha6nK>AeHki;i rpynnaiviM ceiicMonpneMHMKOB npM pa3niiMHbix yAaneHM^x tombk 
npi^en/ia or i/ictohhiikob B036y>KAeHiin. pa3MeLMaeMbix BAonb niiHi^ii npodpiAnevi Ha6nK>AeHMq, 
npoTfl>KeHHocTb M reoMerpuji Koropbix onpeAen^torcy^ noncKOBbiMn saAanaMU, ycnoBUflMn 
nposeAeHUfl pa6oT n reonornMecKuwi CTpoenneM paspesa, npoTfl>KeHHocTbK) nHjepBanoB 
perncTpauMM roAorpac{)OB OTpa>KeHHbix m npoxoA^iMux Bonn - ahh yAaneHMM ao 2 - 4 km ot 
mctohhmkob B036y>KAeHM5i» npoBOAJiT AHfl nonyHeHHbix ceMCM03anMceM BbiAenenne cumanoB m 
c|)opMMpoBaHMe MMnynbCHbix cewcwiorpaMM nyreivi pacMera B3amviHO KoppenfiUMOHHbix cfiyHKUMi^ c 
onopHbiMn cMmanaMM, b cny^ae Mcnonb30BaHM;i Bii6pocebiCMopa3BeAKM Bbinonn^tor v\x 
HaKanni/iBanuie Ha unrepBanax, ne npeBbituaiOLMtix mar cMeiAeHkiH hctohhi/ikob B036y>KAeHM$i. c 

co6nKDAeHMeM ycnoBun = TBMfl/4, rAe Tevyi - BHAHwibiti nepnoA MaKciiManbHOM nacroTbi cneicrpa 

cumanoB c|)nK)i/iAHbix Bonn, t - AonycrnMbin cabmp no speMeHU Me>KAy cyMMMpyewbiMn 
ceMCMorpaMMaMM, ct)opMnpyHDT a^^i Ka>KAoro OTpaOoraHHoro noneabiMH HaOnKDAeHUflMH npoctjuna 

MJIM CTBOna CKBa>Kl1Hbl IViaCCI/IBbl AaHHblX M3 c4)OpMI^pOBaHHblX I^MnynbCHbiX cekicMorpaMM AHA Bcei^ 

coBOKynHOCTn i4CTOMHi4KOB, nocneAOBaxenbHO i4 paBHOMepno nepeMeutaeMbix sAonb noBepxHocTM 
Ha6nK)AeHVi5^ tint4 BAonb TpaeicropMM r/iy6i/iH npoxoAKM CTBona CKBa)KMHbi, npvi pacnono)KeHiiM mx b 
npocjpaHCTBe cooTBercTBeHHo: ao wiecrononojKeHMfl Konrypa He4)Tera3OH0CH0CTM MccneAyeiwibix 
nnacTOB unM naA HecjDxerasoBbiMii nnacraMn, Bnyrpn annqeHTpa Konrypa npocrnpaHi^fi 
Hec}5Tera30Bbix MecTopo>KAeHMM nnn npn pacnono>KeHMM Bnyrpn <|)nK)MAOCOAep>Kaii4Mx nnacroB, 
nocne npoxo>KAeHHJi Konrypa Hect}Tera30H0CH0CTM nnacroB BAonb npocjDnny? nnn rny6>Ke 
Hec})Tera3onpoAyKTMBHbix nnacTOB paapesa, aji« mnpoKoro Ananaaona KoopAHHar nnn rny6MH 
B036y>KAeHHfl, nosBonajoLunx o6ecneMHTb onrnManbHbie yAanenna or rpannu KOHxypa 
He(t}Tera30H0CH0CTM nnn rny6MHbi 3aneraHMfl Hec|DTera30Bb»x nnacroB or mctohhmkob B036y>KAeHMfl 
BonHOBbix noneii, Ha BenvmnHy, 3aBeAOMO npeBbiUjafOLAyio BemmnHy uiara cMeiAeHiin mctohhmkob 
B036y7KAeHii5), orn\A^a^ol^]A^^c^ tbm, hto no c4)opMMpoBaHHOMy MaccMBy MMnynbCHbix ce^cMorpaMM 
Ann OTpa6oTaHHoro npoc|3iin» unn CTBona CKBa>Ki<iHbi b qenoM npoBOA^T MHTerpvipoBaHkie 
ceMCMOsannceM c Mcnonb30BaHMeM cornacoeaHHOM MynbTHMOHoxpoMari/mecKOM KoppennuMM BHyrpn 
peanbHO 3aperMCTpMpoBaHHbix cneicrpoB ceMCMosanMceM b A^anasoHe wacroT 2 - 125 fq, c luaroM 
npeo6pa30BaHMyi ne HM>Ke 0,5 fu, no BceMy speMeHu perncrpaunn c B3BeujeHHbiM b cooTBeTCTBUM c 
o6o6u4eHHOM (cyMMapnoM) cneiapanbHOM xapaicrep&icTiiKoii McxoAHbix ceMCM03aniiceii BonnoBbix 
noneii, naKannkiBaHi/ieiwi B3BeLijeHHbix pe3ynbTaT0B Koppen^uuii^ \a ct}opMMpoBaHiieM nonei^ 
pacnpeAeneHtin bo Bpen/ieHti ((DyHKUMM cMeu4eHM$i, ycnoBHO MynbTMxpoMorpaMM, na Koropbix 
BoccraHOBneHbi McrnHHbie cooTHOUjeHiin Macror ynpyri/ix Kone6aHi/ii^ no cpaBneHi/iK) c iicxoAHbiMH 
BonnoBbiMi^ nonflMi/i, npeACTaBneHHbiMn (pymmAei^ pacnpeAenenvin CKopocru cMeiMeHMfl. a^^ Bcero 



MaccMsa nojiyHeHHbix MyjibTuxpoMorpaMM ocyu^ecrBJiHiOT pa3/iO)KeH(ie cei^cMoaanMceM 
cctjopMMpoBaHHoro MacTOTHoro AnanaaoHa b Ha6opbi oTAeiibHbix MacroTorpaMM, paccMHTaHHbix c 
LuaroM He HM>Ke 1 fq aha Ka>KAOM MacroTbi pea/ibHoro AnanaaoHa ncxoflHoro aMn/iMxyAHO- 
nacTOTHoro cneKtpa (a npeAenax 2-125 Fm) c i/icnojibaoaaHneM MeroAa cneicrpajibHoro oueHMsaHMfi 
Oypbe, cJjopMMpyKJT Maccusbi MacroTorpaMM, C0Aep>Kaii4Mx bo speMeHHOM oSnacTi/i 
TpaccoAMCKpexHbie onpeAeneHHf! oxAe/ibHOM MccneAyeMoi?i MacroTHOM cocraBXiflKDLqeM ynpyro 
BOJiHOBoro non^ 4)yHKuiit4 cMei^eHUM. BbinojiH5)K)T npfiMoe i/i MOAa/ibHo-kiHaepcuoHHoe 
HaKanjiMBaHMe Ha6opa cct)opMMpoBaHHbix emnumnhix nacroTorpaMM aji$i pea/ibHO nonyMCHHoro 
cneicrpa/ibHoro AwanaaoHa raKUM o6pa30M, HTo6bi re 113 hmx, 3HaHeHMe MacroTbi Koropbix kiMeiOT 
yro/1 nepeceMeHMfl c kpmbom o6o6u4eHHOM (cyMMapHOM) cneicrpajibHOti xapaKrepucrMKM 
aHanM3MpyeMoro BoriHOBoro nonfl 6o/ibiue 90*^, cyMMnpoBanncb 6e3 naMeHeHnii, a cnyManx yrnoB 
nepeceneHMfl MeHbLue 90° - noAaepranncb MOAanbHOM nHaepcun (n3 MaccMBa aHaneHMM BbiHUTaercfl 
MaKCMMaribHoe aHaneHne ouenKn ao/iHoaoro nonn Ha AannoM HacTore, a peaynbTax 6epeTC« no 
MOAynio - HTO cooTBercTByeT nonyneHMK) KencrpanbHOM cocraanHJomeM), a peaynbTaxe no/iyHajox 
ana/ioruMMbiM no o6-beMy MaccMay nMny/ibCHbix cewcMorpaMM MaccuB cneicrporpaMM bo BpeMeHHOf^ 
o6nacT)A Ann Ka>KAoro oxpa6oxaHHoro no/ieabiMki Ha6JiK>AeHii5iMi4 cef^CMvmecKoro npoct)MJin mjim 
npocJ)Mnn npoxoAKu rny6MH cxao/ia cKaajKUHbi npn eypennM. npeACxaB/inramux coSoCi 
pacnpeAeneHkie bo BpeweHvi m npocxpancxBe acjDctjeKxoB anxponuM, cocxaanflraimix BOJiHOBoe none 
cneicrpanbHbix KOMnonenx npoAonbHbix npoxoA^iiMux m oxpa>KeHHbix bojih, aha Koxopbix xapaicrepHa 
npnypoMeHHOcxb k 4)poHxaM oxpa>KeHHbix bo/ih ox Hec})xeraaocoAep>KaLi4Mx n/iacxos n coanaAeHne 
KHHSMaxMMecKMx npnaHaKOB, AnnaMMKa Koxopbix 6yAex aasncexb ox xaKnx xapaKxepucxnK 3a/ie>KeM, 
KaK 3cf)0eKrMaHafl MOLi4Hocxb aane>KM, nopwcxocxb, npoHnqaeMocxb n/iacxoa m anaKOCXb 
Hacbiu4aiomMX ct^niOMAoa yB^o6pa6axbiBaK)x cneicrporpaMMbi, ccfjopMnpoaaHNbie na ocHoae 
Mcnonb30BaHM$i MaccMBoa nMnyjibCHbix cef^CMorpaMM, xaioKe KaK \a i^cxoAHbie ceiiCM03aniicM, Ann 
Koxopbix npoBOAflx pacMBx M BBOA cxaxMHecKMx M KMHeMaxMHecKMX nonpaaoK, pasnnMHbie SVWal 
npeo6pa30BaHMi^ m c|DM/ibxpai4MM, ocymecxB/WK)x HaKanjinBaHne cnocoSaMn onr, 3PO Ann 
npoc})MnbHbix BCn-OFT Ann CKaajKUHHO-HaaeMHbix Ha6jiK)AeHMM, cjDopMMpyKJX BpeMenHbie 
paapesbi HopMa/ibHoro pacnpeAeneHMJi anxponuMMbix 3c})c|5eKToa cneKxpajibHoro cocxaaa cppoHxoB 
npoAonbHbix oxpa>KeHHbix bojih, no aHaneHnnM Koxopbix cyA^T o Mecxonono>KeHMM m ochobhwx 
xapaKxepucxMKax HetJjxerasoBbix Mecxopo>KAeHMM a nnocKocxn nccneAyewioro npo4)Mn«, 
Mecxonono>KeHMn boao- m He^xeraaoHacbimeHHocxM, aaKOHOwepHOCXflx npocxupaHUfl no Jiaxepann m 
ceMCMoreojiorMHecKMx ycnoBMflx aanerahnfl 3aJie>KeM YB. npuMewi AonycxwMo npi/iiwieHeHMe AaHHoro 
cnoco6a ce^CMopasBeAKUi k BoxiHOBbiM noxi^iM apeMeHHbix pa3pe30B OFT, c4)opMiipoBaHHbix b 
pe3yjibxaxe KMHeMaxuHecKOM o6pa6oxKii. 



